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Re: South Fork Quitchupah 2R2S Block "A" Amendment, Znd Submittal, to the Canyon Fuel
Company,LLC, Sufco Mine, Permit Number Cl04l/0002

Dear Permit Supervisor:

Please find enclosed with this letter the Sufco Mine permit revision to modify the current Sufco
monitoring and mitigation plan for undermining the South Fork of Quitchupah 2R2S Block "A"
portion of the stream channel. We have included four copies of the modified text and plates in
redline/strikethrough format along with completed Cl andCZ forms. Clean copies of the pages with
modifications will be forwarded to the Division once the modification is approved for inclusion in
the permit.

This resubmittal has been revised to clarify and address the deficiencies in the Division letter dated
December 2I,20Il received on December 27,2011. An interagency field tour of the area was
conducted on June 6,2012by the Division of Oil, Gas and Mining, Forest Service, BLM, Division of
Water Rights, Canyon Fuel Company and Consultants to review different monitoring and mitigation
plan alternative actions.

The deficiencies and responses are:

t. R645-301-552: A similar protocol to that of the East Fork of Box canyon should also be
adopted at the South Fork of Quitchupah Creek including filming the channel and the
colresponding canyon rims. Documentation of the channel width, steam bed substrate, flow
conditions and subsidence cracks along a series of monitoring locations. Monitoring criteria
should include fixed vantage points that can easily be reproducible for subsequent monitoring
event, collected width and depth measurement of any pools in the stream and height and
depth of any cracks. Additional tools should also be used to observe subsidence cracks
monitoring such as satellite imagery. ln the case of east Fork of Box Canyon a post-
subsidence monitoring report was due 90 days after subsidence was complete. Past
experience has shown that access to the surface is limited to the surnmer months where
access is available to monitor the stream bed surface and observed subsidence cracks As a
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2.

result; the timing of the panel will have to be timed such that access to the surface is possible
so that the effects frorn subsidence can be evaluated. (AA)

Response:
Item #1 was addressed by modifying the pennit text pages and creating a new
Mining and Mitigation Plan fbr Undennining the South Fork Quitchupah 2R2S Block
A that has been added to the MRP as Appendix 3-14. The rnine appreciates rhe
Divisions concern on the timing of the panel during surnlner months for better access
for monitortng but the tirning of rnining panels camot be changed or stopped in the
rniddle of a longwall panel for winter months,

R645-301.724JA0: There is no groundwater monitoring wells in the canyon where the
South Fork of Quitchupah Creek flows. As a result, baseline data from the nearest perched
aquifers (if any) closest to the surface is absent. A groundwater well in the vicinity of the
stream channel is essential for characterizing baseline groundwater conditions. The additional
well in the stream channel will also be instrumental in measuring any losses of peregial flow
from the stream that could migrate from fractures in the surface to any groundwater system
below. A rise in the groundwater water table will provide important data to help better
mitigate effects from loss of surface flow. Furthermore, based on the orientation of the
proposed 2M parrel and the panel adjacent south, it appears that groundwater monitoring
well US-8 I -4 will be destroyed eventually by Longwall mining. Please advise the Division if
there is a plan to eliminate this well via mining and provide a proposed location for a
replacement well. (AA)

Response:
Studies have shown from other well data that the -eroundwater system is not
significantly impacted (PHC Report) and that an additional well in the stream channel
would not provide any more useful data than well US-81-4 which is in the adjacent
lR2S panel. lf well US-81-4 is elirninated via mining, it will be rernoved fi'om Table
7-2 w'ater monitoring progratn in the MRP. as previous wells that have been mined
through.

R645-301'724.100: Geologic resources, baseline and operational data should be included in the
Probable Hydrologic Consequences (PHC) report prepared for the South Fork of Quitchupah
Creek along with discharge and solute composition of the surface and groundwater properties of
all hydrologic resources in the area. Currently, a lack of baseline data from springs, seeps, stock
watering ponds and groundwater monitoring wells exists in the area. The locations of the water
rights from springs, point to point diversions and stock watering ponds identified on the
adjudication map provided by the Division of Water Rights (DWRi) required field verification
with other interested stakeholders such as the US Forest Service, DWRi, the Division and mine
personnel. A consensus should be reached among all stakeholders which grorurdwater resources
and ponds should be targeted for an active baseline water monitoring program. An interagency
field reconnaissance will need to be scheduled in the summer of 2012 to identifu critical
gronndwater and stock water resources in the area. (AA)

3.
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5.

An interagency field tour of the area was conducted on June 6. 2012 by the Division of
Oil. Gas and Mining, Forest Service, BLM, Division of Water Rights, Canyon Fuel
Cornpany and Consultants to review difl'erent monitoring and mitigation plan alternative
actions. Item #3 was addressed by creating a new Probable Hydrologic Consequences
(PHC) for Undennining the South Fork Quitchupah 2R2S Block A that has been added to
the MRP as AppendixT-26.

R645-301-728.100: A PHC needs to be developed by the operator for the proposed Longwall
mining below the South Fork of Quitchupah Creek. Similar to the PHC for the 3 left modification
of the panel found Appendix 7-I9 of the Sufco Mining and Reclamation Plan, full characterization
of groundwater and surface water system for the South Fork of Quitchupah Creek needs to be
developed prior to the undermining of the South Fork of Quitchupah Creek via Longwall mining.
The PHC will outline the risks of significant disnrption to the hydrologic balance to the hydrologic
resources within the area of the South Fork of Quitchupah as well as any nearby springs seeps and
stock watering ponds found in the area. (AA)

Response:
Itern #4 was addlessed by creating a new Probable Hydrologic Consequences (PHC) for
lJndemrining the South Fork Quitchupah 2R2S Block A that has been added ro the MRp
as Appendix 7 -26.

R645-301.731.224.1: Quarterly laboratory analyical data will be collected on the sfteam samples
Sufco 006, as defined in the water monitoring protocol of the MRP on page 7-41. However
additional surface and/or groundwater samples should be collected for total iron if a visible iron
precipitate is noted within the stream charurel or originating from the spnngs and seeps. (AA)

Response:
Itern #5 was addressed in the new Mining and Mitigation Plan fbr Undennining the
South Fork Quitchupah 2R2S Block A that has been added to the MRP as Appendix
3-14. The rnine believes the plans contained within this document will adequately
address collecting sarnples for total iron if a visible iron precipitate is noted within
the strearn channel or originating f}orn the springs and seeps.

R645-301.731.530: It is in the best interest of the mine operator, as well as the regulatory
management agencies involved to have a well-defined water replacement contingency plan in
place prior to the onset of mining under the S. Fork of Quitchupah Creek. Comment letters
received from DWRi declared that all surface and groundwater within the drainage that supplies
Quitchupah Creek is considered State-appropriated and will be required to satisfy downstream
water rights. The USFS expressed concems over the statements made regarding if the mine is
unsuccessful in restoring flow after two spring runoffperiods and that Canyon Fuel Company will
initiate "additional plaruring and analysis with the Forest Service". The USFS position is that a
solid mitigation plan should be hashed out prior to any water loss riparian habitat loss. (AA)
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Iteur #6 was addressed by creating a new Mining and Mitigation Plan for
Undennining the South Fork Quitchupah 2R2S Block A that has been adcled to the
MRP as Appendix 3-14. The rnine believes the plans contained within this docurnent
ivill adequately address restoring any loss of surface flou,'s due to rnining activities.

R645-300-113 and R645-301-333: The Fish and Wildlife Service should be consulted on the
undermining of the South Fork of the Quitchupah. The permittee should address the requirements
of the Fish and wildlife Service's Colorado Fish Recovery Program. (IC)

Response:
Section 7 Consultation fbr the fbur endan-eered fish species in the Colorado River
watershed has been cornpleted benveen the Fish Lake National Forest and the Fish and
Wildlifb Service. The mine is located in a watershed that contributes to the Ditty Devil
River that is not considered habitat for the endangered fish species. (Colorado Pike
ttlinnow, Hurnpback chub. Razorback and Bonytail chub). The FWS concuned with the
Forest Services' determrnation of no affect ttuough rrE'r mail correspondence. The
con'espondence trorn both agencies was provided to DOGM.

R645-601-321: Please provide a monitoring plan for the riparian vegetation along the South Fork
of Quitchupah Creek that could be impacted from mining through loss of water or subsidence
cracks. (IC)

Response:
Item #8 was addressed by creating a new Mining and Mitigation Plan ftrr
Undennining the South Fork Quitchupah 2R2S Block A that has been added ro rhe
MRP as Appendix 3-11. The new plan addresses a rnonitoring plan for riparian
r.e_rletation in the South Fork of Quitchupah.

R645-301'322.210: Please provide an updated list and investigation of efiflect of mining on listed
or proposed endangered or threatened species of plant or animals or their critical habitats listed by
the Secretary under Endangered Species Act of 1973 and species or habitats protected by similar
state statutes. (IC)

Response:
Itetn #9 rvas addressed by updating Table 3-l (page 3-15) and Tabte3-2 (page 3-23) in
Chapter 3 of the MRP.

R645-301'322.220, -333, -358, and 585.400: Please provide a commitrnent to provide alternate
sources of water for wildlife via : development of springs, wells or guzzlers at strategic locations",
as suggested by the Smith and Pritchett Report in Appendix 3-3 ad Page 3-40 of the MRP, in the
case that water is lost due to undermining the South Fork of Quitchupah Creek. This commibnent
would have to be implemented immediately upon discovery of water loss, which may be prior to
long term plans of water restoration development approval. (IC)

9.

10.
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Itern # I 0 was addressed by creating a new Mining and Mitigation Plan for
Undennining the South Fork Quitchupah 2R2S Block A that has been added to the
MRP as Appendix 3-14. This new plan clearly states how water will be made
available for wildlife if there is a loss of surface flows.

R645-301-322: Please provide a monitoring plan for aquatic wildlife prior to undermining to
access potential degradation impacts as suggested in the Smith and Pritchett Report Appendix 3-3
page 45. (IC)

Item #l I was addressed by creating a new Mining and Mitigation Plan for
Undennining the South Fork Quitchupah 2R2S Block A that has been added to the
MRP as Appendix 3-14. The new plan addresses a rnonitoring plan for aquatic
u'ildlif-e in the South Fork of Quitchupah.

R645-301-358: Annual raptor sunieys must be conducted over areas that mining could disturb
nests or nesting raptors including subsidence areas and surface disturbance areas. The survey
conducted in 2011 does not include a^reas over projected mine panels. The 2012 annual raptor
survey must include areas over projected panels for the 2012 mining year. (IC)

Itetn #12 was addressed by including a copy of the cun'ent 201I and 2012 raptor sutveys
in appendix 3-4 to go in the Confidential MRP Binder. The 201 I raptor survey did
include areas over the prqected mine panels and was included in the Sufbo 2011Division
Amual Repor-t. The 20i2 annual raptor suruey also included the areas over the projected
panels fbr the ZAI2 rnining year.

R654-301-411: A monitoring and mitigation plan must be developed for the protection of site
425V3464 as suggested by the canyon Environmental report No. IL0l22. The plan must be
developed prior to undermining the South Fork Quitchupah Creek and prepared in consultation
with the US Forest Service, the Division and the State Historic Preservation Office. The MOU in
appendix 4-5 does not currently include this site. (IC)

11sm #13 will be addressed by creating a new Mining and Mitigation Plan Culnral
Resource Metnorandlul of Ageement (MOA) with the U.S. Forest Service, Utah State
Historic Preservation Office (USHPO), and Canyon Fuel Cornpany, LLC for undennining
the South Fork Quitchupah 2R2S Biock A. This MOA will guide the mitigation of a small
rcck shelter (42SV3464) through excavation prior to undennining the shelter. This MOA
wiil be added to the MRP as Appendix 4-6.

12.

13.
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14. R64S301.525.500: On page 5-39E of the applicatiorr,.CFC states that if mitigation measwes by
Sufco personnel, and their consultants and confiactors, are not successful in restoring flows after
two spring runoff periods, Sufco will initiate addition analysis and planning with the Forest
Servise. In accordance with the Utah Coal Mining Rules as well as the requests from the US
Forest service, the applicant must include with this application a definite contingency plan for the
event that mitigation measures are not successful. The Division and USFS seek to avoid a
situation where the currenfly planned mitigation measures are unsuccessful and there is not a
"backup" plan in place. (JO)

Item #14 was addressed in the new Mining and Mitigation Plan for Undermining the
South Fork Quitchupah 2R2S Block A that has been added to the MRP as Appendix
3-14. The mine believes the plans contained within this document will adequately
address restoring any loss of surface flows due to rnining activities.

If you have any questions regarding the information contained in this letter or within the permit
modification, please give Mike Davis a call at (435) 286-442I.

Sincerely,

CANYON FUEL COMPANY. LLC

Encl.

DOGM Correspondence File

Sufrub\GOVTz0l2\DOcM MRP\South Fork Quit 2R2S-2nd Subminal h.doc



APPLICATION

New Permit fl Renewal fl

FOR COAL PERMIT PROCESSING

Exploration n Bond Release ! Transfer !Permit Change [l
l*-.mittee: cANrCANYON FUEL COMPANY

Mine:
Title:

Permit Number:
Second Submittal - South Fork 2R2S Block "A"

Description, Include reason for application and timing required to implemenr:

Modilic ion ofthe Modtorirg & Mitlgrtion phn for the South Fork Quitchup.h 2R2S Block "A" portion ofthe stream chrtnel.

SUFCO MINE c/041/0002

Explain:

!ves[|No t t. oois ttre a

[l Yes ll No 12. Does the application require or include underground design or mine sequence and timing? (Modification ofR2p2)

Ll Yes l{ No 13. Does the application require or include collection and reporting of any baseline information?

!lYes lll No 14. Could the application have any effect on wildlife or vegetation outside the current disturbed axea?

l_l Yes l|l No 15. Does the application require or include soil removal, storage or placement?

l-l Yes lX No 16. Does the application requirc or include vegetation monitoring, removal or revegetation activities?

l-l Yes lllNo 17. Does the application require or include construction, modification, or removal of surface facilities?

[| Yes ll No 18. Does the application require or include water monitoring, sediment or drainage control measures?1fi Ves ! No 18. Does the application require or include water monitoring, sediment or drainage control measures?
D(lYes l_l No 19. Does the application require or include certified designs, maps or calculation?

- [| Yes !l No 20. Does the applicafion require or include subsidence control or monitoring?

ll Yes l]lNo 21. Have reclamation costs for bonding been provided?

l|l Yes ll No 22. Does the application involve a perennial stream, a steam buffer mne or discharges to a stream?

Ll Yes X No 23. Does the application affect permits issued by other agencies or permits issued to other entities?

[l Ves ! No 24. Does the application include confidential information and is it clearly marked and separated in the plan?
Please attach three (3) review coples of the application. If the mine is on or adjacent to Forest Service hnd plea3e submit four
(4) copies, thenk you. Cfhese numbers include a copy for the Price Field Office)

I hereby certify that I am a responsible official of tire applicant and that the information contained in this ication is true and correct to the best of mv information
and belief in all respects with the laws of Utah in reference to commitments, undertakings, and obligali herein,

KENI{ETH E. MAY GENERAL MANAGER
Print Namc re (Right-click above choose certi have notary sign below)

Addrcss:
City: zip:

JACQUELYhI T{EBEIGR
llotary Public

State 0f Utah

Hy Commission [rpires 3ft4n0l,J5
Commission# 006049

For Office Use Onlv:

)

Assigned Tracking
Number:

Re c e i v ed r 

hrdrc.d i \7#' " 
-

AU6 0 t' Iulz

DIV, OF OIL, GAS & fr4INING

Fonn DOGM- Cl (Revised December 10,2007)



APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamation Plan

Permittee:
Mine:
Title:

SUFCO MINE
CANYON FTJEL COMPANY

Permit Number: c/041/0002
Second Submittal - South Fork h 2R2S Block "A"

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is requircd as a result of this proposed p€mit
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table
ofcontents, section ofthe plan, or other information as needed to specifically locate, identi$' and revise the existing Mining and
Reclamation Plan. Include page, section and drawing nurnber as pad ofthe description.

Pages 1-8 to l-12 in Chapter I, Volume I of MRP.

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED

3-iv, 3-15 to 3-17,3-23 to 3-38 in C 3, Volume I of MRP.

4-ii,4-12 to 4-12,A in 4. Volume I of MRP.

7, Volume 2 of MRP.

Add Lease relinquishment docqmegts at the back of Appendix l-2, Volume 4 of MRP.
Addnew 2R2S Block "A" Moni,toring andMitigation Planin Appendix 3-14, Vol. 5 of MRp.
Add new MOA in A ix 4-6. Volume 6 of MRP.

5-39C to 5-40 in Chapter 5. Volume I of MRP.

7-iv, 7-vii, 7-41 to I -43. 7-48. 7 -slG to 7-5 lL in

Add new PHC in x7-26. Volume 8 of MRP.

Plates 5-6, 5-l0A and 5-l0C in C 5, Volume I of MRP.

Plates 7-2A and7-3 in Chapter 7, Volume 2 of MRP.

I aaa

! nao

! aoa

! aao

! aaa

ffi eaa

ffi eaa

ffi aaa

ffi ano

! naa

!naa
!aaa

lnaaa
-!naaI naa

ffi naa

ffieaa
flnaa
I eaa

! naa

I naa

I noo

! aaa

Ieoa
I noa

! aaa

I aao

fleoo

ffi Replace

ffi Replace

ffi Replace

ffi Replace

ffi Replace

I Replace

f] Replace

I Replace

! Replace

ffi Replace

ffi Replace

! Replace

f] Replace

I Replace

I Replace

flReplace
flReplace
ffi Replace

! Replace

! Replace

! Replace

! Replace

I Replace

I Replace

flReplace
! Replace

I Replace

I Replace

I Remove

I Remove

! Remove

flRemove
I Remove

I Remove

I Remove

I Remove

I Remove

flRemove
! Remove

! Remove

! Remove

! Remove

! Remove

I Remove

flRemove
! Remove

f] Remove

I Remove

flRemove
! Remove

I Remooe

I Remove

! Remove

I Remove

! Remove

flRemove

Sufco Mine Confidential MRP Binder

201I ?r.rd 20lZ.Faptor Surveys at the back of Appendix 3-4 in the Cqgfidential-MRP Binder.
Cultural Resourte Study at the bacE of Appendix 4-2 in the Confidential MRP B.inder.

tlalgs 5-1OAC and 5-10CC in Chapter 5, Confi4gntial MRP Binder.

Any other specific or special instruction required for insertion of this proposal into the
Mining and Reclamation PIan.

Received by Oil, Gas & Mining

RECEIYED

AU6 0 d Z,tft

DIV. OFO,L, GAS & MININ0

Form DOGM - C2 (Revised December 10, 2007)
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Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December 20, 1991 (R 07/12)

The legal description of the SUFCO coal leases:

Federal Coal Lease U-28297 - (2S34*8716.51 acres) - Approved January 1979
fVodified Janua rv 2012

T.21 S., R. 5 E., SLM, UtAh
Sec. 32, lots 1-4, N1l2S112
Sec. 33, +otshNw1 /4SW1 /4

T.22 S., R. 5 E., SLM, UtAh

Sec.5, allw1lZWl12;
Sec. 7, S1/2NE1 14, E1|2SW1 14, W 1l2SE114;
Sec. B. altw1lzNW114

Federal Coal Lease U-062453 - (480 acres) - Approved March 1962
T.21 S., R. 5 E., SLM, UtAh

Sec. 28, SW1 l4SW1l4
Sec. 29, SE1 l4SE114
Sec. 32, N1/2
Sec. 33, W1/2NW1/4

Federal Coal Lease U-0149084 - (240 acres) - Approved June 1966
T. 22 S.. R. 4 E., SLM. Utah

Sec. 12, NE1 l4 and N1/2SE1/4

Federal Coal Lease SL-062583 - (3,079.83 acres) - Approved September 1941
Modified January 1973
Modified December 2009

T.21 S., R. 4E., SLM, UtAh
Sec. 36, S1/2

T,21 S,, R. 5 E., SLM, UtAh
Sec. 31, all;

T.22 S., R. 4 E., SLM, UtAh
Sec. 1, lots 1 to 4 incl. S1/2N1 12, S1l2

331 3: 3E1 iall,lff\N1t4;
Sec. 1 0, E1/2NE1l+, frf e 1l4SE1l4:
Sec. 11. N1/2. N1l2S112.
il;: i;: ;'rvi,; ri "t-\.' ttL'

T.22 S., R. 5 E., SLM, UtAh
Sec. 6, all;
Sec. 7, N1/2NE1 14, E1|2NW1/4

- 
Federal Coal Lease U-47080 - (1,953.73 acres) - Approved October 1981

1-B

Modified December 2009



Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December 20, 1991 (R 07112)

Sec. 25, all;
Sec. 35, E 112, E1|ZSW 114;
Sec. 36, N1/2.

T.21 S., R. 5 E., SLM, UtAh
Sec. 30, lots 2-4, W1l2SE1l4

T.22 S., R. 4 E., SLM, UtAh
Sec.2, lots 1-4, S1/2NE1i4, 51/2NW1/4, N1l2SW1l4,
Sec. 3, NE1 l4SE114.

Federal Coal Lease U-63214 - (+eS'95".4S8,826.34 acres) - Approved July lg8g
Modified June 1999
Modified December 2009
Modified May 2011

Tract 1:

T. 21 S., R. 4 E., SLM, UtAh
Sec. 12, E1l2SE1l4
Sec. 13, E1/2NE1 14, 3112
Sec. 14, E1|2SW1 14, SE1l4
Sec. 23, E112, E1lzW112
Sec. 24, all.

T.21 S., R. 5 E., SLM, UtAh
Sec. 15, W 112
Secs. 16-21, all;
Sec. 22, W 112
Sec. 26, W1/2NW1/4SW1/4, SW 1 l4SW 1 14

Sec. 27, alli
Sec. 28, N1/2, N1/2SW1/4, SE1/4SW1 14, SE1l4
Sec. 29, E1I2NE1/4, NE1l4SE114
Sec. 30, lot 1, N1/2NE1/4
Sec.33,ffiNE1/4,E1/2NW1/4,NE1/4SW1/4.N1|2SE1|4
Sec. 34, a+liNw 1/4NE114, NW 1/4, NW 1l4SW 114

Tract 2:
T.21 S., R. 5 E., SLM, UtAh

Sec. 1 0, SE1/4NW 1 14, E1I2SW 1 14, E1 l2E1l2SW 1 I SW 1 14,
E1 t2E1l2NW 1 /4SW1 I 4, E1 t2E1l2SW1 /4NW1 /4.

Tract 3:
T.21 S., R. 4 E., SLM, UtAh

Sec. 26, E112, E1|ZSW114;
Sec. 35, NW1 14, W1l2SW114.

1-9



Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December 20, 1991 (R 07112\

Federal Coal Lease UTU-76195 - (5,694.66 acres) - Approved October 1999
Modified December 2006

T.21 S., R. 5 E., SLM
Sec. 2, lots 3,4, S1/2SW1/4, SW1 l4SE1l4
Sec. 14, E112
Sec. 1 1, all
Sec. 12, S1/2SW1/4, NW1 l4SW1l4
Sec. 13, NW1 14, s-112
Sec. 14, all
Sec. 15, E1l2
Sec. 22, E1l2
Sec. 23-24, all
Sec. 25, N1/2, N1 l2S112
Sec. 26, N1/2, NE1/4SW114, E1I2NW1/4SW1/4, SE1/4

T.21 S., R. 6 E., SLM
Sec. 19, lots 3-4, E1/2SW1/4
Sec. 30, lots 1-3, E1/2NW1/4, NE1/4SW1/4

State of Utah Coal Lease ML 49443-OBA - (2,134.19 acres) - Approved October 2004
T.21 S., R. 5 E., SLB&M

Sec.4: Lots 1,2,3,4, S1l2S1l2
Sec. 5: Lots 1,2,3, 4, S1l2S1l2
Sec. 7: Lots 2,3,4, S1/2NE1/4, SE1/4
Sec. 8: All
Sec. 9: All

Canyon Fuel Company, LLC acquired the right to entry on these properties in the merger described
in Section 111 hereinabove.

In addition, the SUFCO Mine permit area includes certain fee lands owned by Canyon Fuel
Company, LLC as follows:

T.21 S., R. 5 E., SLB&M, UtAh
Sec. 29, SW1/4, NW1 14,W 1/2NE1/4, W1 l2SE1l4
Sec. 30, 51/2NE1 14, E1l2SE1l4

containing 640.00 acres
T.22 S., R. 4 E., SLB&M, UtAh

Sec. 18, NW1/4NE1/4
containing 40 acres

The name of the owner of these fee lands changed from Coastal States Energy Company to

Canyon Fuel Company, LLC as a result of the merger transaction described in Section 111

hereinabove.

O The SUFCO Mine also uses certain Forest SeMce lands in its operation for a spring collection

system, pumphouse, water transmission line, sanitary discharge line, sanitary drainfield, access

1-10



Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December 20, 1991 (R 07112)

road to the sediment pond, and 25 KV powerline. These USFS special use permit areas are shown

on Plate 5-6 through portions of:

T, 22 S., R. 4 E., SLB&M, UtAh
Sec. 12, 3112

containing 15.32 acres

The nameof the permittee changedfrom Southern Utah Fuel Companyto Canyon Fuel Company,

LLC pursuant to the merger described in Section 1 1 t herein above.

The total lease area includes 2+7+ffi20,991.07 acres of Federal coal leases, 2,134.19 acres of

State of Utah coal Ieases, 640 acres of fee coal leases, the 40 acres waste rock disposal site and

15.32 acres under U.S. Forest Service special use permit for a total a'f ffi#723,820.58 acres.

115 Status of Unsuitability Claims

To the best knowledge of Canyon Fuel Company, LLC, no portion of the area to be permitted is

designated, or under study for being designated, unsuitable for mining.

Since the SUFCO Mine was in production before passage of the Surface Mining Control and

Reclamation Act of 1977, the unsuitability criteria were not applied to the existing surface facilities.

Canyon Fuel Company, LLC does not propose to conduct coal mining or reclamation operations

within 300 feet of any occupied dwelling. Coal mining and reclamation operations have been or

will be conducted within 100 feet of a public road, see Section 5.2.1.1 for details. Forest Service

approval to conduct coal mining and reclamation operations within 100 feet of the Link Canyon

forest service road is located in Appendix 1 -1 and the newspaper advertisement for public comment

is located in Appendix 1-3.

116 Permit Term

The following information is presented to identify permit term requirements and stipulations.

Canyon Fuel Company will be operating the SUFCO Mine with continuous miner and longwall
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mining methods. Although the Mining and Reclamation Permit Application covers the next five-year

period of mining, information is presented below for the life of the mining operation.

The anticipated total acreage to be affected during the five years of operation by underground

mining activities is 1,500 acres. The estimated number of total surface acres to be affected over

the entire mining operation is 48.432 acres.

1. First coal produced

2. Termination of mining activity

3. Horizontal extent of mine workings

4. Vertical extent of mine workings

1941

ffiAugust,2025
H##723,820.58 acres

(Life of mine)

Surface to 2,000 feet deep

(Life of mine)

SITE DESCRIPTION
Mine Site, East Spring Canyon
Spring Collection Field, Convulsion
Canyon
Pump House, Convulsion Canyon
Leach Field, Convulsion Canyon
Water Tank, East Spring Canyon
3 East Portals
4 East Portals
South Portals
Quitchupah Portals
Link Canyon Substation No. 1

Link Canyon Substation No. 2
Link Canyon Portal
Waste Rock Disposal Site
North Water Mitigation Area
Quitchupah Fan and Shaft Site

Totals

PERMITTED
DISTURBED

AREA
BOUNDARY

30.210
0.967

0.220
0.784
1.595
0.286
1.774
0.302
0.396
0.287
4.245
0.380

10.986
0.000
0.000

48.432

ACTUAL AREA
CURRENTLY

DISTURBED TO
BE RECLAIMED

17.405
0.39

0.075
0.40
0,1 93
0.017
0.70
0.017
0.017
0.18
ai2
0.18
8.733
0.00
0.00

28.427

The legal description of the SUFCO permit area:

Mine Site Facility, Water Tank, South Portals, Spring Collection Field, Pump House, Pipeline,
Leachfield (Approximately 6a.403 acres)

T. 22 S., R. 4 E., SLBM, UtAh
Section 12: A Portion of the following:

E1l2NW1/4, SW1 /4NW1/4NE 1 t4, 31 12
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Plants

Barneby Reed-Mustard

Heliotrope Milk-Vetch

Jones Cycladenia

Last Chance Townsendia

San Rafael Cactus

Wright Fishhook Cactus

Winkler Cactus

Mammals

Black-Footed Ferret

Utah Prairie Dog

Schoenocram.be barnebvi

Astragalus montii

Cvcladgnis humilis var. ionesii

Townsendiq aprica

P-Ed iocactus despai n i i

Scle rocactus w-ri q htia e

Pediocactus winkleri

Mustela nigripes

Cynomvs parvidens

Mining and Reclamation Plan
December 20, 1991 (R 07112)

E-Extirpated

T

Table 3-1

Federally Listed and Proposed Endangered species in utah

Sevier and Emery Gounties

March Zg, ZOll

T
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Brown (Grizzly) Bear

Canada Lynx

Gray Wolf

Birds

Mexican Spotted Owl

Southwestern Willow Flycatcher

Greater Sage-grouse

Yellow-billed Cuckoo

Fish

Bonytail Chub

Colorado Pikeminnow

Humpback Chub

Razorback Sucker

Reptiles

Ursus arctos

Lvnx cAnadensis

Canis lupus

$trix occidentalis lucida

Em pidonax traillij e.Xtim us

Centrocercus urophasianus

Coccvzus,americanus

Gila eleqarl-s

Ptychocheilus lucius

Gila cvpha

Xyrauchen texanus

Mining and Reclamation Plan
December 2Q, 1991 (R 07112)

T-Extirpated

T

E

C

E

T

E

C

E

E

E

None listed in the Sevier and Emery Counties

3-1 6



Canyon Fuel Company, LLC
SUFCO Mine

$nails

None listed in the Sevier and Emery Gounties

Mining and Reclamation Plan
December 2Q, 1991 (R 07112)

E - Endangered T - Threatened Extirpated - No longer occur in Utah C - Candidate

For additional information contact: U. $. Fish and Wildlife Service, 2078 Administration Building,

1745 West 1700 South, Salt Lake City, Utah 84204-5110

Telephone: Commercial (801 ) 52+'50S+975-330

3-17



Ursus arctos2'a
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Illlammals

Brown (Grizzly) Bear

Gray Wolf

Black-footed Ferret

Utah Prairie Dog

Table 3-2

fHivsUtah Wildlife Species of Special Interest

$evier and Emery Counties

March 29, 2011

Canis lupusl

Mustela nigripesl'a

Cvnomvs narvidensz

Mining and Reclamation Plan
December 20, 1991 (R 07112)

State Status

HS-ESA

HS-ESA

ENS-ESA

T

SESPCFringed Myotis Myotis thysarpdes
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Big Free-tailed Bat Nlrctinom.ops macrotis SFI$ESPC

Townsend's Big-eared Bat Plecotus townsendii SF/SESPC

Canyon Fuel Company, LLC
SUFCO Mine

Canada Lynx

Kit Fox

Lynx canadensis2

Vulpes macrotis

Mining and Reclamation Plan
December 20, 1991 (R OTl12)

+S.ESA

SPC

SPC

SPC

White-tailed Prairie-dog Cvnglrvs. leucurus

Pygmy Rabbit

Birds

B ra ch vla g us ida hoe.r-rsls
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Southwestern Willow Flycatcher

Bald Eagle

Ferruginous Hawk

Yellow-billed Cuckoo

Spotted (Mexican) Owl

Northern Goshawk

Short-eared Owl

American White Pelican

Empidonax traillii extimusl

Ha liaeetus leucocepha lus

Buteo regalis

Coccvzus americanus occidentalis3

Strix occidenta I ig{geida2

Accipiter oentilis

Asig flammeus

Pelecan us eMh rorhvnchos

Mining and Reclamation Plan
December 20, 1991 (R 071121

ENS-ESA

TSPC

+SPC

+S-ESA

+S-ESA

SPCS

SPC

SSSPC

Burrowing Owl Athene cunicularia SPC
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Three-toed Woodpecker

Greater Sage-Grouse

Long-billed Curlew

Black Swift

Picoides tridactvlus

Centrocercus u rophasian us3

NUmenius americanus

Cypseloides niger

Melanerpes lewis

Gila elegansl

3-27
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SESPC

Sfl€ES-ESA

SPTSBSPC

SF/SESPC

SF/SESPCLewis's Woodpecker

Fish

Bonytail ENS-ESA
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Gila cyphal

Xvrauchen texAlrusl

Catostomus latipinnis

Catostomus discobolus

SFCS

SPCS

Humpback Chub

Razorback Sucker

ENS-ESA

ENS-ESA

Roundtail Chub Gila robusta +CS

Flannelmouth Sucker

Bluehead Sucker
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Colorado River Cutthroat Trout

Bonneville Cutthroat Trout

Oncorhynch us clq!'Ki nleuriticus

Oncorhvnchus clarki utah

Mining and Reclamation Plan
December 20, 1991 (R 07112)

ecs

ecs

Ptvchocheilus luciusl

Lepic_o$eda aliciae

Colorado Pikeminnow

Southern Leatherside Chub

Reptiles and Amphibians

Western (Boreal) Toad Bufo boreasM SPC

S-ESA

SPC
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Mining and Reclamation Plan
December 20, 1991 (R 07112)

Elaphe qut!-ata

Bufo cogna!-us

SPC

SPC

Cornsnake

Great Plains Toad

MOLLUSK
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P)rrq u lop-s is i n opi nata

Pvrqulopsis fusca

3-32
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SPC

SPC

@

t+tamfusa

Carinate Glenwood Pyrg

Otter Creek Pyrg
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Smooth Glenwood Pyrg Pvrq ulopsis cham berlini

None of these species are located in the mine lease area.

lspecies is federally listed as Endangered
2Species is federally listed as Threatened
3Species is federally listed as Candidate
4Species is federally listed as Extirpated

Key to State Status Field

Mining and Reclamation Plan
December 20, 1991 (R 07112)

SPC

Svmbol

S-ESA

SPC

Definition

Federally-listed or candidate species under the Endangered Species Act.

Wildlife species of concern.

Species receiving special management under a Conservation Agreement in

order to preclude the need for Federal listing.
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alaitab+littr

i

Utah Division of Wildlife Resources, 1596 West North Temple, Salt Lake City, Utah 84116-g1gs
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Plants

Link €afiJr€'r1Tra i I Col u m bine

Cru etzfe ldt-flowe r C ryptanth

Carrington Daisy

Canyon Sweetvetch

Maguire Campion

Musinea Groundsel

Arizona Willow

Wonderland Alice Flower

Chatterley Onion

Sweet-flower Rock Jasmine

Bicknell milkvetch

Table 3-3

USDA-F$ Region 4 Sensitive Species

Fishlake and Manti-LaSal

@gg$July 27, 2011 update

Mining and Reclamation Plan
December 20, 1991 (R 07112)

$tatus

S

S

S

S

S

S

S

S

S

S

S

Aquilegia flavescens var. rubicunda

Crvpta nthAcreutzfe ld i i

Erigeron carri ngton iae

Hedysarum occidentale var. canone

Silene petersoni,i

Senecio musinelrsis

Salix arizgnica

Aliciella caespitosa

Allium qeyeri var. chatterlevi

Androsace chamaeiasme ssp. Carifr,Al?

Astragal us consobrinqq
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lsely's Milkvetch

Tushar Paintbrush

Pinnate Spring-parsley

Abajo Peak Draba

Mt. Belknap Draba

Creeping Draba

Nevada Willowherb

Abajo Daisy

Kachina Daisy

Maquire Daisy

LaSal Daisy

Elsinore Buckwheat

Canyonlands Lomatium

Fish Lake Naiad

Beaver Mountain Groundsel

Little Penstemon

Mining and Reclamation Plan
December 2Q, 1991 (R 07112)

Astraqalus iselvi

Castillqjg narvula var. parvula

Cvmopterus beckii

Draba abaioensis

Draba ramulosa

Drabg sobolifera

Epilobium nevadense

Eriqeron abaioensis

Erigeron kachinensi_s

Erjgef-on maquirei

Eriqeron mancus

Erioqonum batemanii var. g_stlundii

Lomatium latilobum

Nafas caespitosa

Packera castoreus

Penstemon parvus

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S
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Ward Beardtongue

Bicknell Thelesperma

Barneby Woody Aster

Sevier Townsendia

Mammals

Townsend's Western Big-eared Bat

Spotted Bat

Bighorn Sheep

Pygmy Rabbit

Birds

Northern Goshawk

Flammulated Owl

Northern Threetoed

Woodpecker

Bald Eagle

Greater Sage-grouse

Mining and Reclamation Plan
December 20, 1991 (R 07/12)

P-q.nstemon wardii

Thelespenna subnudUln var. alpinum

Tonestus kingii var. barnebva[e

Townsendia ionesii var. lutea

Corynothinus tow[sedii townsend i i

Elderma maculatum

Ovis canadensis

BrachylaqUs, idahoensis

Accipiter gentilis

Otus flam-meolus

Picoides tridactylus

Haliaeetus lgqcocephalus

Ce_ntroce rcus u rgphas ia n us

S

S

S

S

S

S

S

S

S

S

S

S
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Peregrine Falcon

Yellow-billed Cuckoo

Fish

Colorado River Cutthroat Trout

Bonneville Cutthroat Trout

Southern Leatherside Chub

Amphibians

Spotted Frog

Boreal Toad

S - Sensitive:

Mining and Reclamation Plan
December 2O, 1991 (R 07112)

Falco pereqrinus anatum

Coccvzus americanus

Oncorhvnchus cla.rki pleuriticus

Oncorhvnchus clarki utah

Lepidomeda aliciae

Rana. pretiosa

Bufo boreas

Anyspecies which, although still occurring in numbers adequate for survival,

has been greatly depleted or occurring in limited areas and/or numbers due

to a restricted or specialized habitat.

S

S

S

S

S

S

USDA-Manti-LaSal National Forest,599 Price River Dr., Price, Utah 84501

3-38



CHAPTER 4

LAND USE AND AIR QUALITY



Canyon Fuel Company, LLC
SUFCO Mine

Plate

4-14 Land Uses -

4-18 Land Uses -

Mining and Reclamation Plan
December 20, 1991 (R 07112)
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The Applicant agrees, however, to notify the regulatory authority and the Utah State Historical

Preservation Office (SHPO) of previously unidentified cultural resources discovered in the course

of mining operations. The Applicant also agrees to have any such cultural resources evaluated in

terms of National Register of Historic Places eligibility criteria.

West Coal Lease lVlodification Areas

Gultural and Historic Information. Cultural resource information and maps identifying cultural

and historical study areas are located in Appendix 4-2 in the Confidential folder of the M&Rp.

EarthTouch, Inc. conducted an intensive evaluation of the West Coal Lease Modification Areas.

The results of the cultural resource inventory for the project resulted in the identification of 15

cultural resource sites, which included three previously recorded sites (42SV1301, 42SV1386 and

42SV2688), and 12 new sites (42SV32O7-3215 and 42SV3246-3248). Overall, the identified

cultural resource sites consist of small- to moderate-sized lithic scatters and small rock

sheltersloverhangs, some with associated pictographs. Of the 15 sites identified within the West

Coal Lease Modification Areas, six sites are recommended eligible for the National Register of

Historic Places. These sites include 425V3209, 42SV3211, 42SV32 12, 425V3213, 4ZSV1Z47 and

42SV3248 which consist of small rock shelters and rock shelters with pictographs. Site 42SV3209

will be the only site undermined under the present mine plan. This shelter is more of a terrace

overhang that extends 6 meters long, with a 1.5 meter overhang orwidth.

Sputh Fork of Quitchupah 2R2S Blo-gk "A" Area

Cultural and Historic Information. Cultural resource information and maps identifying cultural

and historical study areas are located in Appendix 4-2 in the Confidential folder of the M&RP.

Canyon Environmental conducted an intensive evaluation of the South Fork of Quitchupah Area.

The results of the cultural resource inventory for the project resulted in the identification of 4
cultural resource sites, which included one previously recorded site (42SV2690), and 3 new sites

(42SV3462, 42SV3463 and 4253464). Overall, the identified cultural resource sites consistof lithic

scatters and a small rock shelter/overhang. Of the 4 sites identified within the South Fork of
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Quitchupah Area, two sites are recommended eligible forthe National Registerof Historic places.

These sites include 42SV2690 which consists of a lithic scatter and 42SV3464 which consists of
a lithic scatter associated with a small rock shelter. Both sites will be undermined under the

present mine plan. This shelter is more of a terrace overhang that measures approximately 1,S

meters high and 4 meters wide at the opening and extends 1,5 meters beneath the rock to a
tapered edge. The shelter shows signs of modern disturbance and it appears that some of the fill

material has been disturbed by minor looting activities.

The monitoring, treatment plan and mitigation of the cultural resource sites will be in accordance

with the Memorandum of Agreement (MOA), and any amendment to it, between the U.S. Forest

Service, Utah State Historic Preservation Office (SHPO), and Canyon Fuel Company, LLC located

in Appendix 4-6

The Applicant agrees, however, to notify the regulatory authority and the Utah State Historical

Preservation Office (SHPO) of previously unidentified cultural resources discovered in the course

of mining operations. The Applicant also agrees to have any such cultural resources evaluated in

terms of National Register of Historic Places eligibility criteria.

4,1.1.2 Previous Mining Activity

Portions of the mine plan area were mined prior to the filing of this permit application. SUFCO

Mine began a small operation mining the Upper Hiawatha Coal seam in 1941 . There was no

previous mining activity prior to the 1941 SUFCO operation.

From 1941 through 1974, the coal was removed by conventional mining techniques. From 1gT4

through 1978, both conventional and continuous mining methods were used. From 1g7B until

October 1985, all mining used continuous mining methods. Since October 1985 both continuous

mining and longwall mining methods have been used. The portion of the seam mined by

conventional methods was only partially extracted leaving all pillars for support. The majority of the

mining done has been full extraction. All longwall mining is full extraction.
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stream channel or reduction in stream flows were noted as a result of undermining that portion of

Burnout Canyon using the approved mining schedule.

A weekly report will be submitted via e-mail to the Division detailing the results of the inspections.

The reports will include, but not necessarily be limited to: a map illustrating the current location of the

longwall face; descriptions and dates of field activities; noted changes in stream and local

geomorpholgy; location, width, frequency of cracks; and a description of repairs, if any, conducted.

lf the prescribed inspections cannot be conducted, the reason forthe missed inspection and a record

of the attempt to conduct the inspection will be submitted to the Division in the weekly report. The

Division will be notified irnmediately after mining-induced cracks, if any, are found in the East Fork

stream channel and the steps taken or planned to be taken as mitigation. Thereafter, the Division

will be advised of continuing mitigation efforts, if needed, in the weekly report.

A copy of the October 2003 "Monitoring and Mitigation Plan for Mining Under the East Fork of Box

Canyon" prepared by the Division and reviewed and accepted by the Forest with some modifications

has been included in Appendix 3-10. The preceding paragraphs have been prepared based on this

plan. Sufco will meet all of the monitoring and mitigation responsibilities described in the plan as it

pertains to the undermining of the East Fork of Box Canyon.

Sout[ F-qrk of Quitchupah 2R2S Block 'A" Subsidence Monitoring and Mitigation

Portions of the South Fork of Quitchupah ie,n-ee,verener

ill be undermined and subsided as

longwall panel 2R2S is extracted. A monitoring and mitigation plan that is more intensive than the

general B'effiitMining and Reclamation PIan area has been proposed for monitoring surface and

ground water flows, subsidence cracks and repair of the cracks in the portions of the South Fork of

Quitchupah channel to be undermined. The subsidence portion of the monitoring and mitigation

planptogrram is discussed in detail in the following text.
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Priorto the initiation of undermining and subsidence, a pre-subsidence surveyof the stream channel

wi|lbeconductedintheportionofSouthForkofQuitchupah

aseaaiffihthatf|owsoVerthe2R2Spanelandassociatedgateroads'TheSurVeywil|consist

ofagainl|ossSurVeyofffi|owwithinthestreamchanne|payingparticuIarnoteattention
to surface flows and ground water discharge, soil conditions, and the general channel

geomorphologyof the area. A similarstudywas per-formed in the past but all stream measurements

were not conducted on the same date. The second gain/loss survey will be completed on a single

day at or near base flow conditions late in the summer or early fall of 2011. The mine will attempt,

as part of this second survey, to occupy the same monitoring sites in the panel area as those chosen

in the initial survey. The monitoring of surface and ground waterflows are discussed in greaterdetail

in Section 7.3.1.2.

The subsidence monitoring plan forthe South Fork of Quitchupah will include frequent inspection of

the stream channel during and after active subsidence. While mining is occurring under the stream

channel, and within the 1S-degree angle-of-draw above the active longwall face, that area of the

channe|wi|lbeinspected@semi-week|yforsubsidencecracksorotherrelated
features. As the longwall face advances and the 1S-degree angle-of-draw area follows, the portions

of the channel that now lie outside the 15-degree angle-of-draw will be monitored for subsidence

features on a quarterly basis for two years following the cessation of subsidence related effects, if

any, due to mining.

Mitigationofcracksthat@interruptordivertf|owsfromthestreamchanne|wil|be
sealed immediately with ffianitean appropriate impermeable grout or, in some cases, native

materials.

ffiSufcowi||attempttosea|crackswiththe|eastintrusivemethods(typica||yhand
placement of grout or native materials)first. The sealing material may be placed by pouring it directly
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into the crack or, if cracks occur in an actively flowing portion of the stream, the stream may be

temporarily diverting using native materials (or a designed flume if necessary to maintain the flow)

until the crack is sealed. lf cracks are present in channel walls defined by soil, the soil cracks will be

hand filled using a native soil/bentonite mix. The sealing of the channel floor and walls will be

accomp|ishedwithhandtoo|ssuchasshove|,picks,trowe|s,etc.

As a backup plan, in the unlikely event that cracks too large to be sealed through the efforts of one

or two persons in one day do occur and it appears there is a danger of water being diverted from the

channel foran extended period of time, the stream will be temporarilydiverting using native materials

and a pipe to carry the flow over the crack to maintain the channel flow . Arrangements will be made

to get a contractor to the site as soon as possible to repair the crack after consultation with the Forest

Service.

There may be sections of the stream channel that may require more intensive mitigation efforts to

restore surface flows in the creek. These efforts could include the drilling of closely spaced shallow

boreholes in and adjacent to the stream channel and the injection of an acceptable impermeable

grout into the alluvium or bedrock. The work will be accomplished either using hand tools or low

impact equipment to minimize surface disturbance. Existing roads and turnouts will be used as

staging areas to locate larger equipment and supplies. Any hoses or lines will be transported from

the staging areas to the nearby worksites either by hand, the use of pack animals, or by helicopter.

This work will be done with a contractor selected after consultation with the Forest Service.

Additionally, it may be required to remove loose rockfrom the channelfloor, eitherwhere the channel

flows across thin-bedded bedrock or where large rock have fallen into the channel and is impeding

flows. In the instance of the former, past experience has shown this can occur in the upper

Blackhawk Formation and is easily repaired by removing enough of the broken channel surface to

again expose the stream flow. ln the instance of the later, removal of large rocks could be
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accomplished by drilling and then fracturing the rock into smaller fragments more easily moved to

locations were they are not impeding flow. This work may be completed using available pneumatic

or hydraulic tools that do not require road or pad building disturbances. ln the unlikely event that

large boulders do need to be moved, pumps and tanks necessary to complete the work will be

located in pre-disturbed areas, such as roads or turnouts, and hoses will be walked into the work

area.

A copy of the 2Al2 "Monitoring and Mitigation Plan for Undermining the South Fork of Quitchupah

2R2S Block "A" has been included in Appendix 3-14. The preceding paragraphs have been prepared

based on this plan. Sufco will meet all of the monitoring and mitigation responsibilities described in

the plan as it pertains to the undermining of the South Fork of Quitchupah 2R2S Block "A".

Sufco will conduct longwall mining operations in such a manner as to minimize surface disturbance

while mining within the 1S-degree angle-of-draw area that includes the South Fork stream channel.

This will be accomplished by advancing the longwall on a schedule where mining will not be

suspended for a period to exceed 48 hours.

A bi-weekly (once every two weeks) report on the impacts to stream flow and required mitigation, if

any, will be submitted via e-mail to the Division and the forest detailing the results of the inspections

while mining is occurring under the stream channel. The reports will include, but not necessarily be

limited to: a map illustrating the current location of the longwall face; descriptions and dates of field

activities; noted changes in stream and localgeomorpholgy; location, width, frequencyof cracks; and

a description of repairs, if any, conducted. lf the prescribed inspections cannot be conducted, the

reason for the missed inspection and a record of the attempt to conduct the inspection will be

submitted to the Division and the forest in the report. The Division and the forest will be notified

immediately after mining-induced cracks, if any, are found in the South Fork stream channeland the

steps taken or planned to be taken as mitigation. Thereafter, the Division and the forest will be

advised of continuing mitigation efforts, if needed, in the report.
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Though not anticipated, short segments of Cowboy Creek could be subsided in the SITLA Muddy

Tract. lf this is anticipated to occur, Sufco, will submit a plan for mitigation to address, if it occurs,

adverse impacts to Cowboy Creek. With the approval of the Division and concurrence of the Forest,

Sufco will instigate a flow monitoring plan similar to the plan implemented prior to the undermining

of the East Fork of Box Canyon. lf mitigation of surface cracks are required, methods similar to

those proposed and implemented in the East Fork of Box Canyon as described above could be used.

Mining within the area of the East Fork of the Box Canyon, South Fork of Quitchupah and within the

area of Cowboy Canyon in the SITLA Muddy Tract will be conducted in accordance with State and

Federal rules and regulations and the requirements and stipulations presented in the BLM's

Conditions of Approval of the Resource Recovery and Protection Plan (July 31, 2003) located in

Appendixl-2. A survey of the water quality and quantity of surface and groundwater, including State

appropriated waters, within the SITLA Muddy Tract has been completed. The results of the area

survey are included in the PHCforthe SITLA MuddyTract and included in AppendixT-20. Ground

and surface waters in the tract that have attached rights are listed in Appendix 7-1.

A discussion regarding the methods Sufco would employ to mitigate and replace an adversely

affected State appropriated water supply is provided in Chapter 7, Section 7.3.1.8.

5.2.5.2 Subsidence Control

Adopted Gontrol Measures. As indicated above, SUFCO Mine has adopted subsidence-control

measures in areas where surface resources are to remain protected. These controls consist

primarily of leaving support pilfars in place in those areas designated on Plates 5-10A, 5-108 & 5-10C

as not planned for subsidence. Based on experience and data collected from the lease area, the

design of support pillars for those areas where subsidence is not planned has been based on the

following equations: SF = SD/OS (5-1)

where SF = safety factor against pillar failure (fraction)

SD = support strength density (psi)
= (y_X1-ER)
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Y" = av€rdge compressive yield strength of the coal (psi)
= 3090 psi for the Upper Hiawatha seam

ER = extraction ratio (fraction)
= 1-(Ao/A,)

Ae = pillar area (ft2)

A, = area supported by pillar (ftz)

OS = overburden stress (psi)
= (dXD")|144

d = overburden depth (ft)

Do = overburden density (lb/ft3)

= 160 lb/ft3 for the lease area

Based on these equations and data, the support pillar designs summarized in Table 5-3 have been

derived. This equation does not take into account either size effect or shape effects and is based

on a one-dimensional stress field. Historically this equation has provided good results when used

in areas where a number of uniform pillars are extracted. One area (5 North panels) of the mine

experienced pillar failure when the area was flooded with water after mining of the panels had been

completed. This particular area was mined using a double pass technigue and the mining height was

from 14 to 18 feet. The resulting pillars varied from 25 feet x 25 feet to 40 feet x 40 feet. The

underlying floor was a weak mudstone that lost its cohesive strength when wet. When the 1R5N

and 2R5N panels were flooded the underlying mudstone became saturated and lost its cohesive

strength. This allowed the pillars in the area with SF < 2.5 to fail, because frictional confinement on

the bottom of the pillar was lost. To prevent reoccurrence the Applicant will commit to not flood areas

of the mine that have small pillars and a weak mudstone floor in areas where subsidence is to be

prevented,

Gompliance With Gontrol Plan. SUFCO Mine will comply with all provisions of the approved

subsidence control plan.
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us-80-2
us-80-4
89-20-2W

us-79-13
us-81-3
us-81-4

01 -8- 1

Streams

suFco 006

SUFCO 006A

SUFCO 0068

SUFCO OO6C

suFco 007

suFco 041

suFco 042

SUFCO 046

SUFCO O47A

SUFCO O9O

Pines 106

Pines 302

Pines 403

Pines 405

Pines 406b.

Pines 407

Pines 408

USFS.109

Link 001

Link 002

FP.1

FP-2

M-STR4

Mining and Reclamation Plan
December 20, 1991 (R ATIQ)

TABLE 7.2

Water Monitoring Program

Protocol

A

B

A

B

A

A

A

Comments

Screened in Castlegate Sandstone

Screened in Castlegate Sandstone

Screened in Castlegate Sandstone

Screened in Blackhawk Formation

Screened in Blackhawk Formation

Screened in Blackhawk Formation

Screened in Blackhawk Formation

Upper South Fork Quitchupah Creek

Upper South Fork Quitchupah Creek

Upper South Fork Quitchupah Creek

Upper South Fork Quitchupah Creek

Upper North Fork Quitchupah Creek

Lower Quitchupah Creek

Lower North Fork Quitchupah Creek

Upper Quitchupah Creek

Lower East Spring Canyon Creek

Upper Box Canyon Creek

Upper East Fork Box Canyon

Muddy Creek-Last Water Creek Confluence

Lower Box Canyon Creek

Muddy Creek - Box Creek Confluence

Lower Muddy Creek

Box Canyon Creek

East Fork Box Canyon Creek

Upper Main Fork of Box Canyon Creek

Link Canyon Drainage

Link Canyon Drainage

East Fork of Main Fork of Box Canyon

East Fork of East Fork of Box Canyon

Cowboy Creek

C,2

F,1

F,1

F,1

c,2
c,2
c,2
c,2
c,2
c,1

c,2
c,1

c,2
c,1

c,1

c,1

c,1

C,1

C,2

c,2
G,6

G,6

c,1

*Monitoring point Pines 406 was moved downstream to the USGS monitoring point in 1999 and

renumbered as Pines 406b. The point is located in the NW1/4NE1/4, Sec. 21,T21S. R6E.

7 -41



Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December 20, 1991 (R 07/12)

Springs

suFco 001

suFco 047

SUFCO O57A

SUFCO 089

GW-8

GW-g

GW-13

GW-20

GW.z1

Pines 100

Pines 105

Pines 206

Pines 209

Pines 212

Pines 214

Pines 21 8

Pines 303

Pines 310

Pines 31 1

Link Portal-West

Link Portal-East

M.SPO1

M-SPOz

M.SPO8

M-SP1B

M.SP3g

M.SP53

Mud Spring

Broad Hollow

0064 Spring

Roberts Spring

RS.A

RS.B

TABLE 7-2 (Continued)

Water Monitoring Program

Protocol

D,3

D,4

D,3

E,3

D,5

D,5

D,3

D,5

D,3

D,4

D,3

D,5

D,5

D,5

D,5

D,3

D,3

D,7

D,7

D,4

D,4

D,3

D,3

D,3

D,3

D,3

D,3

D,5

D,5

H,3

H,3

H,3

H,3

Corrunents

Blackhawk Formation

Star Point Sandstone

North Horn Formation

Castlegate Sandstone

Price River Formation

Price River Formation

North Horn Formation

Castlegate Sandstone

Castlegate Sandstone

Castlegate Sandstone

Castlegate Sandstone

Blackhawk Formation

Blackhawk Formation

Blackhawk Formation

Blackhawk Formation

Castlegate Sandstone

Blackhawk Formation

Castlegate Sandstone

Castlegate Sandstone

Link Canyon Portal

Link Canyon Portal

Price River Formation

Price River Formation

North Horn Formation

Price River Formation

Price River Formation

North Horn Formation

Price River Formation

Blackhawk Formation

Price River Formation

Price River Formation

Price River Formation

Price River Formation
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TABLE 7.3

Field and Laboratory Measurement Protocol

Water level and flow measurements

A Monitoring welf : quarterly water level measurement

B Monitoring well: annual water level measurement (3rd quarter)

C Stream: quarterly discharge measurements

D Spring: quarterly discharge measurements

E Spring Pool: quarterly *"t", level measurement

F Stream: Bi-weekly measurements while mining is occurring under the stream

in 2013, thereafter quarterly for two years.

G Stream: identify perennial portion of stream on or near October 1 of each year.

H Spring: Quarterly measurements while mining is occurring under the 2R2S panel

stream in 2013, thereafter quarterly for two years.

Water quality

1 Stream: quarterly surface water quality field measurements

2 Stream: quarterly surface water quality operationaf laboratory measurements

3 Spring: quarterly groundwater quality field measurements

4 Spring: quarterly groundwater quality operational laboratory measurements

5 Spring: groundwater quality operational laboratory measurements quarterfy for two (2)

years, then reverting to quarterly water quality field measurements

6 Stream: flow measurements only, no water quality samples required.

7 Spring: initially ground waterfield measurements June 2006 through December 2006 as

accessi ble then q uarterly grou ndwater field measu rements thereafter.
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essentially no tritium. Modern surface waters contain abundant tritium. They visited this site

again in June 1996 and located several springs in the drainage several hundred feet above where

samples are collected and classified the site as a spring-monitoring site. Nevertheless, Mayo now

agrees with SUFCO that this site should be considered a surface water site for monitoring

purposes because, at times, this drainage has flow which is contributed by snow melt,

precipitation, or sediment pond discharge.

Monitoring sites are sampled three times per year. Surface water rnonitoring data are submitted

to UDOGM by the end of the quarter following sampling. Monitoring data are submitted in an

annual summary by March 31 of the subsequent year. UPDES reporting requirements will be met

for the three UPDES discharge sites at the mine (see AppendixT-7).

To better understand the effects that mining will have, if any, on the stream flows within Box

Canyon, surface water monitoring sites Pines-407 and Pines-408 will be monitored for

stream flows in gallons per minute once every week during the months of June, July,

August, September, and October in 1999. Starting in the year 2000, sites 407 and 408 will

be monitored once a month in July, August, September, and October for a five year period.

lf analysis of the data shows no significant changes during this tirne period, monitoring at

these points will be eliminated from the water monitoring program on Table 7-2. Flow

measurements at these two sites will be obtained on the same day. Also, the operator will

endeavor to obtain the required samples at least five days after the last precipitation event

in the drainage area.

To better understand the effects that mining will have, if any, on the stream flows within the

South Fork of Quitchupah, surface water monitoring sites SUFCO 0064 and SUFCO 00GB will

be monitored quarterlystarting in 2010forstream flows in gallons perminute and onceeverytwo

weeks when accessible while mining is occurring within the 15 degree angle-of-draw of the

stream channel. An additional surface water monitoring site SUFCO 006C will be monitored

quarterly starting in 2Q11. Once mining has been completed within the angle-of draw, the sites

will be monitored on a quarterly basis for two years after mining has progressed past the 1b

degree angle-of-draw. lf analysis of the data shows no significant changes during this time

period, monitoring at these points will be eliminated from the water monitoring program on Table

7-2. Flow measurements at these tvrsthree sites will be obtained on the same day.
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Determine if ground waterdischarge in the area of Pines 105 and Joes Mill Pond

springs continue to discharge to the alluvium;

Monitor and evaluate the effects of mining on the surface and subsurface water

in the Pines 310 and Pines 311 spring areas; and

Determine the potential for completing and operating ground water wells in the

spring areas as part of the spring site mitigation activities.

The piezometers/wells completed as part of this project will be monitored on a bi-weekly basis

through December 2006 or as accessible. Transducers with data loggers will be placed in several

of the piezometers to record data on a more continuous basis. The monitoring frequency of the

piezometers/wells after December 2006 will be dependant upon the results of the dritling

investigation and the impacts to springs Pines 310, 311, 105, and the Joes Mill Pond of mining

the 6LPE panel in the fall and winter of 2006.

A report detailing the resufts of the drilling and piezometer/ well installation and completion will

be submitted to the Division by the end of October 2006. Water level data collected from the

piezometers/wells will be reported to the Division electronically within two weeks at the end of

each the month through December 2006. The Division will also be notified within three days via

e-mail or telephone of significant changes to ground water elevations in Pines 310, 311, 105

spring areas as the 6LPE longwall panel is mined. A report compiling the water level data and

interpretation of the data will be submitted to the Division by the end of January 2007.

Based on the findings of the investigation, Sufco will submit to the Division either additional plans

(if water is not found in the Pines 105 and Joes Mill Pond area, additional bedrock drilling may

be required to locate a suitable source of ground water) or a final plan for mitigation of the

effected spring areas.

South Fork of Quitchupah 2R2S Block "A" Monitoring and Mitigation Plan

A monitoring and mitigation plan that is more intensive than the general Mining and Reclamation

Plan area has been proposed for monitoring water flows, subsidence cracks, and repair of the

cracks in the portions of the South Fork of Quitchupah channel to be undermined. This plan is

outlined be[ow.

1.

2.

3.
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Prior to the initiation of undermining and subsidence, a pre-subsidence survey of the stream

channel will be conducted in the portion of South Fork of Quitchupah that flows over the 2R2S

Block "A" panel and associated gate roads. The survey will consist of a gain/loss survey of flow

within the stream channel paying particular attention to surface flows and ground water discharge,

soil conditions, and the general channel geomorphology. A similar study was performed in the

past but all stream measurements were not conducted on the same date. The second gain/loss

survey will be completed on a single day at or near base flow conditions late in the summer or

early fall of 2011. The mine will attempt, as part of this second survey, to occupy the same

monitoring sites in the panel area as those chosen in the initial survey.

Two weeks before and then once every two weeks after subsidence mining begins, the

measuring locations occupied during the gainiloss survey will be reoccupied and flow

measurements of the stream flow will be obtained. The approximate locations of these sites are

illustrated on Figure 7-9. The once every other week flow measurements will be supplemented

by visual observations of flow performed twice a week or once every three to four days. Flogno
flow conditions will be described on these days. lf no flow or diminished flows are noted, the

appropriate mine and Forest personnel will be contacted and the mitigation plan to restore flows

will be implemented.

Semi-weekly flow observations and visual inspections will continue for at least 12 weeks, or as

conditions allow, after the completion of mining under the stream channel. The bi-weekly (once

every two weeks) stream flow monitoring will continue for at least four weeks, or as conditions

and monitoring results indicate necessary, after the completion of subsidence mining under the

stream channel. The monitoring plan will then change to quarterly flow and field parameter

measurements for two years at three sites: one upstream of the panel, one within the panel, and

one downstream of the panel. The location of these new temporary monitoring sites are listed in

Table 7-2 and shown on Plate 7-3 and labeled as sites 0064, 0068, and 006C. Additional flow

monitoring may be needed to determine specific locations where flow is being lost, and

treatments are needed.

The subsidence monitoring plan forthe South Fork of Quitchupah will include frequent inspection

of the stream channel during and after active subsidence, While mining is occurring under the

stream channel, and within the 1S-degree angle-of-draw above the active longwallface, that area

of the channel will be inspected semi-weekly for subsidence cracks or other related features.
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As the longwall face advances and the 15-degree angle-of-draw area follows, the portions of the

channel that now lie outside the 15-degree angle-of-draw will be monitored for subsidence

features on a quarterly basis for two years following the cessation of subsidence related effects,

if any, due to mining.

Mitigation of cracks that interrupt or divert flows from the stream channel will be sealed

immediately with an appropriate impermeable grout or, in some cases, native materials. Sufco

will attempt to seal cracks with the least intrusive methods (typically hand placement of grout or

native materials) first. The sealing material may be placed by pouring it directly into the crack or,

if cracks occur in an activelyflowing portion of the stream, the stream may be temporarilydiverted

using native materials (or a designed flume if necessary to maintain the flow) until the crack is

sealed. lf cracks are present in channel walls defined by soil, the soil cracks may be hand filled

using a native soil/bentonite mix. The sealing of the channel floor and walls will be accomplished

with hand tools such as shovel, picks, trowels, etc.

As a backup plan, in the unlikely event that cracks too large to be sealed through the efforts of

one or two persons in one day do occur and it appears there is a danger of water being diverted

from the channel for an extended period of time, the stream will be temporarily diverting using

native materials and a pipe to carry the flow over the crack to maintain the channel flow.

Arrangements will be made to get a contractor to the site as soon as possible to repair the crack

after consultation with the Forest Service.

There may be sections of the stream channel that may require more intensive mitigation efforts

to restore surface flows in the creek. These efforts could include the drilling of closely spaced

shallow boreholes in and adjacent to the stream channel and the injection of an acceptable

impermeable grout into the alluvium or bedrock. The work will be accomplished either using hand

tools or low impact equipment to minimize surface disturbance. Existing roads and turnouts will

be used as staging areas to locate larger equipment and supplies. Any hoses or lines will be

transported from the staging areas to the nearby worksites either by hand, the use of pack

animals, or by helicopter. This work will be done with a contractor selected after consultation with

the Forest Service.

Additionally, it may be required to remove loose rock from the channel floor, either where the

channel flows across thin-bedded bedrock or where large rock have fallen into the channel and
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is impeding flows. In the instance of the former, past experience has shown this can occur in the

upper Blackhawk Formation and is easily repaired by removing enough of the broken channel

surface to again expose the stream flow. ln the instance of the later, removal of large rocks could

be accomplished by drilling and then fracturing the rock into smallerfragments more easily moved

to locations were they are not impeding flow. This work may be completed using available

pneumatic or hydraulic tools that do not require road or pad building disturbances. ln the unlikely

event that large boulders do need to be moved, pumps and tanks necessary to complete the work

will be located in pre-disturbed areas, such as roads or turnouts, and hoses will be walked into

the work area.

Sufco will conduct longwall mining operations in such a manner as to minimize surface

disturbance while mining within the 15-degree angle-of-draw area that includes the South Fork

stream channel. This will be accomplished by advancing the longwall on a schedule where mining

will not be suspended for a period to exceed 48 hours.

A copy of the 2012 "Monitoring and Mitigation Plan for U nderm ining the South Fork of Quitchupah

2R2S Block "A" has been included in Appendix 3-14. The preceding paragraphs have been

prepared based on this plan. Sufco will meet all of the monitoring and mitigation responsibilities

described in the plan as it pertains to the undermining of the South Fork of Quitchupah 2R2S

Block "A".

A bi-weekly (once every two weeks) report on the impacts to stream flow and required mitigation,

if any, will be submitted via e-mail to the Division and the Forest detailing the results of the

inspections while mining is occurring underthe stream channel. The reports will include, but not

necessarily be limited to. a map illustrating the current location of the longwall face; descriptions

and dates of field activities; noted changes in stream and local geomorphology; location, width,

frequency of cracks; and a description of repairs, if any, conducted. lf the prescribed inspections

cannot be conducted, the reason for the missed inspection and a record of the attempt to conduct

the inspection will be submitted to Division and the Forest in the report. Division and the Forest

will be notified immediately after mining-induced cracks, if any, are found in the South Fork

stream channel and the steps taken or planned to be taken as mitigation. Thereafter, Division

and the Forest will be advised of continuing mitigation efforls, if needed, in the report.
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Priorto implementation of any mining-induced subsidence mitigation efforts in the stream channel

as described in Chapter 5, a Stream Alteration Permit will be obtained from the Utah Division of

Water Rights. Sufco will have the alteration permit(s) prior to undermining the South Fork of

Quitchupah stream channel since the mitigation efforts will occur as soon as possible aftera need

for mitigation is determined.
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7.3.1.3 Acid- and Toxic-Forming Materials

Results of monitoring of mine discharge, surface, and groundwater, indicate that no impact to

these waters from acid- and toxic-forming materials has been found in the permit and adjacent

areas (Section 7.2.8"3). Parameters defining acid- and toxic-forming materials continue to be

monitored as described in Volume 3 of this M&RP. ln the event that acid- or toxic-forming

materials are identified, theywill be disposed of in the waste rock disposal area. The treatment

of these materials will be handled as indicated in Volume 3 of this M&RP.

7 .3,1.4 Transfer of Wells

Before final release of bond, exploration or monitoring wells will be sealed in a safe and

environmentally sound manner in accordance with R645-301-631 , R645-301-738, and R645-301-

765. Ownership of wells will be transferred only with prior approval of the UDOGM. The

conditions of such a transfer will comply with State and local laws. SUFCO will remain

responsible forthe management of the well until bond release in accordance with R645-301-529,

R645-301-551 , R645-301-631 , R645-301 -738, and R645-301-765.

7.3.1.5 Discharges
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United States Departmcnt of the Intcrior

BTJREAU OF I,AI{D IT.TANAOEIIdENT
Utatr Ststr Officc
P.O. Box 45155

Selt t.alce Cfty, LJT &4145{l5s
hfl p ://www.blm. gov/gt/sfcn.hhl

JAr{ 1 7 zfle

Rctainod,lendt
T. 2l S., R 5 E., SLM, Urah
S€c.32, lot l, N%Slra;

Scc. 33, NW%SWII.

T,22 S, R 5 E., SI-t\4 UtEh
Scc. 5, Wl6lVt/e;
SGc, 7, SIiNE%, El4SW}rr, Wl6SEt/;
$ec. t, Wt/6hlWY{.

TAIIE Fn|DFfHAHER|CT

&I REFLY REFERTO:

3452
UTU-zt297
SUFCO IJI{U
(uT-e23)

Goall.casc Piltial Rplinouishmt D?sision AmcNded

On Dccc|trbcr 15' 2011, a desidon approying a psftisl relinquishmcnt of tbe abovc noned ftdcnsl cod
leisa was issued by tri$ officc.

A detetmination has b€€n nrde tr3{ thc lefl dcscripion of tte rcained lrnds fu ft ftial
rclinquishme'ut dccision w€,re in Gnttr. The rtlinquiscd and rctained lands ere dcscribcd as follows:-

CERTIFIED IdAIL- ?01I I t50 0000 6739 E566
Rcturn Rcoertr RequwEd

DECISION
Can;ron Frrcl Company, LI-C
c/o Art lrnd Company
City Plaae Onc, Suih 300
$t louis, MO 63141

Coal L€asc
UTU-2r297

Coal tcasc UTU-Z8Zf/:
RelinquM€d,lffds
T.2l S., R- 5 E., SL[4 UtBh
S€c.3a hn 2-4;
SGc. 33, ld l.

T.22 S.' R. 5 E, SIn4 Utah
Str. 4, lot 4, SWYd{WZr, W}rrSl#%;
Ssc. 5, EtrtIffr4,E%i
Scc. ?, EI4SE%;
Sca. t, S'4 NEY., El4l-flVl/r;
S*, 17, NE/+, NHNW%;
Scc. l8n NE/r, E}4I{W%.

Comtaining 1,9 15.47 ac,rcs Containing 71 6.5 I acrcsf

The rcreagos of the rclinquishcd md retainod lands rcmain the sarc.

NoG+ frat thc reuraining affcage in this lease mry be Ehrnged at a latcr datE dqe to an Amended
hmaffiotr Diagrsn No. 24, which was acecprtcd eftctive tvlay 19, 2000 md a still pending sprvay of
s€€tions 5, 7, rnd E

ARI(LAM

HECETVED



lVhcn thir larse was issucd in Jrnuary of 1979, thc lends dfficribed in thc lcas€ wcns bascd on a gkelcfion
suruey ag sllowcd in thc rcgulations at 43 CFR 34?l .l-2 (Portions of scc{ions S, ?, t End I t hrw mt besn
runcycd). Thcrcftrc' thc calculatcd acrcags reuriling in this teat rnd trc i.,ri"gr of thc rrfinqulrtcC
lands arc bascd on thc skclcbn sulvcy end dre plat *rcqgc in existanoe at the tii" of issuaucc'of thc
leese,

tl.r / Ea/M
Roger L Banktrt
Cbicf, Branch of Minerals

cc: ResourEc Development Comdinffing Commifre, ATTN: Mincral L,cesing Taslforcc,
l 16 Statc Capitd Building Selt Lske City, Utsh E4l 14
Manti LaSal National Forcst
ONRR, AC!4 Solid Minerrls Shff, Ath: ItrAln l,laftin, rdS6Z300B, Box 25165, Dcnver, CO
t0225-{[ 65
hice Field Officc (AtU: $tcvc Falk)
Mr. John Baza, Dir€cilor, UDOCM, Box 145t01, Salt I^ake Ci'ty,Utah E4l t4-SE0t
Christins Grrciru Fortst S€rtti'oc, S$hwcst Rqpoxr, Mineralg sud Gcolory, Nationat Opcrdionc,333
Broadway, SE Albuqucrquq NM ETI0Z



United Stntes Department of the Interior

BUREAU OF LAI{D IvIANAGEMENT
Utah State Offise
P.O. Box 45155

$alt Lake city, uT 84145-0155
http://wunu.blm-gov
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CERTIFIED I'I{AIL - 701I I150 0000 6739 5268
Return Receipt Requested

DECISION
: Coal kase

UTU-2829?

:

Coal l++se Pgrtial Relinquishqent AcceptS4

On April 6, 2009, a partial relinquishment of the above noted federal coal lease was filed in this
ofiice by Canyon Fuel Company, LLC.

The partial relinquishment of ttris lease is approved as of the date of filing. The relinquishd
lands are subject to the continued obligation ofthe lessee to make payrnentof all acctued rcntals
and royalties and to complete the reclamation of the leased lands.

The relinquished and retained lands are described as follows:

IN REFLY REFER TO:

3452
UTU-2829?
SUFCO LMU
(ur-9223)

Canyon Fuel Company, LLC
c/o fuk Land Company
City Place One, Suite 300
St Inuis, MO 63141

Coal lease UTIJ-28297:
Relinsuished Iands
T.2l S., R.5 E., SLM, Utalr
Sec. 32, lots 2-4;
Sec. 33, lot l.

T,22 S., R.5 E., SLM, Utatl
Sec. 4, lot 4, SW'/INWYT,WYISWVT;
Sec, 5, EVzWVzTEVT;

Sec. 7, E%SElrr;
Sec. 8, Sfu, NE}/+, Et/aNW%;
SEc. 17, NEYI, N}/*NW%;
Sec. 18, NE%, EYel*IWl/..

Containing l,9l 5.47 acres

tlEc | 5 z0ff

Retained Lands
T. 2I S., R. 5 E., SLM, UtAh
Sec. 32, lot l, N%S/z;

Sec. 33, NW%SWI4.

T.22 S., R. 5 E., SLM, Utah
Sec. 5, all;
Sec. 7, SYNE%, S%;
Sec. 8, N%, SWl/+.

ffieee$uecf

iltt T ,q t0ff
franyoqfui*;r. ,,. ,,*i

SUFil\, jiji.,,,i: '1,'

Containing 716.51 acres+



Note* that the remaining acreage in this lease may be changed at a later da6 due to an Amended
Protraction Diagram No. 24 which was accepted effective May 19, 2000 and a still pending
survey of sections 5, 7, and 8.

When this lease was issued in January of 19790 the lands described in the lease were based on a
skeleton survey as allowed in the regulation in 43 CFR 347L I-2 (Portions of sections 5, T, I and
l8 have not been surveyed). Thereforc, the calculated acreage remaining in this lease and the
acreage of the relinquished lands are based on the skeleton survey and the plat acreage in
existence at the time of issuance of the lease.

The SUFCO Ingical Mining Unit (LMU), UTU-?3341, must be modified to exclude the
relinquished acreage from the existing LMU (43 CFR 3487.1th). The modification of an LMU
requires a case-by-case processing fee. The following actions \#itl be addressed in ttris LMU
modification:

Note: (a) Total LMU Reserves remaining from new R2P2 which Eued up the firll lease including lease
modification areas.

The BLM requests that Cauyon Fuels submit a current LMU map so that any discrepancies
between Canyon Fuels records and the BLM records can be resolved during this pmcess.

A BLM cost estimate to process ilre LMU modification is enclosed prusuant to 43 CFR
3473.2(e). If you agree with the fee, please send a check for the estimated arnount to the BLM.
If you wish to provide comrnents on the estimated fee, you have 30 days to provide comments
and the BLM will review your conrments and make any adjusfinents as necessary. After the 30-
day comment period is over, the BLM will mail you a final fee estimate accompanied with a bill.
Papnent is due within 30 days after receipt of the bill.

LMU Action Effective Date
LMU Acres
Relinquished(-)
or added(+)

LMU Reserves
removed/mined(-)
or addedf+[tons)

LMU Reserves
remaining (tons)

Partisl
Relinquishment
UTU-?;8297

4t6t2009 -1,95?.47 4,697,320 3,503,402

Remove Fee I l/201 t -640.00 -4,591,190 0
Partial
Relinquishment
UTU-63214

st26t20tl -r869.12
0

(no mining in
relinquished acres)

(total shown in lease
modification line

below)
Lease
Modification SL-
062583

l2ll/2009 +880.00 (a) 2a808,306

Lease
Modification
UTU-47080

rztvatfig +795.68 (a) 20152,248

Lease
Modification
UTU-63214

wu2a09 +640.00 (a) 88J34,391

Partial
Relinquishment
UTU-76195

1?/2fiD006 - l,4?7.00
0

(no minihg in
relinquished ames)

41,678,656



The BLM will bill for the entire amowrt If in processing the application we encounter higher
costs than anticipated, we will provide a revised estimate but processing will not stop. lf the
final bill is less than estimated then ttre BLM will refund any unused funds.

This decision may be appealed to the Interior Board of Land Appeals, Office of the Secrctary, in
accordance with the regulations contained in 43 CFR, Part 4, and the enclosed Fonn lS4Z-f. If
an appeal is taken, your notice of appeal must be filed in this office (at the ahove address) within
30 days after receipt of this decision. The appellant has the brrrden of showing that the decision
appealed from is in ernlr.

If you wish to file a petition (ptnsuant to regulation 43 CFR 4.21X58 FR 4939, Jangary lg,
t993Xrequest) for a stay (suqpension) of the effectiveness of this decision during the timi that
yqur appeal is being reviewed by the Board, the petition for a stay must ac,company your notice
of appeal. A petition for a stay is required to show sufficient justification basedon de stattaards
listed below. If you request a Say, you have the bruden of proof to demonstate that a stay
should be granted.

Standards for gllainins a Stay

Except as otherwise provided by law or other pertinent regulation, a petition for a stay of a
decision pending appeal shall show sufficient justification based on the fotlowing standards:

(l) The relative hamr to the parties if the stay is granted or denied,
(2) The likelihood of the appellant's success on the merits,
(3) The likelihood of immediate and irreparable harm if the stay is not granted, and(4) Whether the public interest favors granting the stay

Copies of the notice of appeal, petition for stay, and statement of reasons also must be submitted
to each pany narned in this decision and to the Office of the Regional Solicitor, Intermountain
Region, I25 South State Sfreet, Suite 6201, Salt Lake City,
original documents are filed in this offica

(.'
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Enclosure
Cost Recovery Worksheet



cc:
Mr. Ken May, SUFCO Mine; Canyon Fuel Company, LLC, 39? $outtr 800 West,
Salina, UT 84654
Resouce Development Coordinating Comrnittee, ATTN: Mineral Leasing Taskforce,
116 Srate Capiral Building Salt Lake City, Utah g4l 14
Manti LaSal National Forest
ONR& ACM Solid Minerals Staff, Atfir: LeeAnn Martin, MS623008, Box ZSl65,
Denver, CO 80225-0165
Price Field Office (Atfrr: Steve Rieby)
Mr. John Baa Director, UDOGM, Box 145801, Salt Iake City, Utah S4l l4-SB0l
Christina Garcia, Forest Serrrice, Southwest Region, Minerals and Geology, National Operations,
333 Broado.ray, SE, Albuquerque, NM 87102



INITTAI-1
FEE ESTIITIATE FOR CASE - BY - CASE PROCESSING

& Mineral Resources Cost Recov

Application Serial Number: _ UTU-73341 I,MU MODIFICATION 
.

Addfess: 
-,-Canlton 

Fuel Cpqnany. LLC
cJq tuk Lend Comgany

. Ciw Place Oqc.. Suitp .3,00 . ,.
St Louis. MO 63141

Agent: Same --,Addtess Sptrt+ - -- ,. ,_

Application For: Feder-al LMU UTU-73341
Location: Federal Coal Lease UTU-28297

Estimrted Processing Requirem ents :

Is NEPA analysis required? No_X_ Yes .

If "yesoo will BLM perform NEPA analysis?
If 'ho" name of 3d party contractor:

Erlcf dEprlptlon of lreccrrhs Stco Eltimetd Prcccllhe Cort
l. Aoolic*iogReceipt 

-51gq2-R3,PZ Reviery $1.-840

Total Estimated Fee: $ $5.790
Approved by:

Approved By:

(uif.rcnccdue ro rourding) Date:

I



United Stctes Department of the Interior

BI.JREAU OF I.A}'ID II{ANAGEIT{ENT
Utah Stato Officc
P.O. Box 45l Ss

Salt Lake City, UT S4 l4S-015S
http://www.blm.gov

TN REPLY REFER TO:
34s2
uTu{3214
rur-eeff)

CERTIFIED FIAIL - RGfirn Rcc*ipt Requosted

Coall-cagc.EartialRe-linqujshrncnt+{ccepted

On April 6 2{X}9, 
" 

p"tt1t! relinquishment of the above notsd fsdcral coal lease wae filed in the office BCcnyon Fuel Company, LLC.

A dctermination has been made that ffre partial relinquishm€nt of tlris lease msy h acc€pted as ofthe date
of filing Thc rtf inquidred iTd$ 8* subject to the conlinued obliguion of thc-less€s tsmake paynnnt of
ell accnrd tentrls atrd rofalties md to complefie the reclrmati* oFdre l€fscd la16s.

The relinquishcd and rwined lands rre describod as fof lows:

DECISION
Cenyon Fuel Company, LLC
c/o Arls l^orlrl Comprny
City Placo Orre, Suitc 300
$t louis, MO 63141

Coal leasc UTU{3214;
Rslinquishfd l^Bnls
T.2l S., R 5 E,, sLM, Ufrtl
Scc.33, lots 2-4;
ssc. 34, lds 14, NEr/rNEr/q s'/NE/r, NE'/.SlVf.,

N/rSEtll;
sse. 35, lot$ t Nnd 2, lvrriNlvTq Nl4SWl;

T.22 S., R.5 E,, SLM, Utsh
Sec, 3, lots l-4, St/zN/r, NE1/rSW%, $I/zSTil%,

N/r$Ef., SW%$E'I*;
Scc. 4, lots I snd 2, $%NEt/+, SEt/*SEfr;
S€c. I, NEfiNEt/*;
S€c. 10, tfft/zt'|Ey., NWt/+ NTESW'/.

Containing I t69. 12 acre$

nr l0"tl0ff

Cosl I.esG
UTU{32t4

Retained, [aqClTmsq l:
T,2l S., R 4 E., $LM, Uratl
SGc. 12, EfeSEt/+
Sec. 13, EfrNE%, St/r;
Scc. 14 Et4SWTq SE'/*;
S€c.23n EYt"EtiltlrA;
Sec.24, all;

T. 2l $, R. 5 E., SLM
Sec. 15, WVr;
$ccs.l62l', afl;
S€c. 22, Wl/rl
S€c. 26, lV Zzt'{W'/*S l# 7r, $lVfr$Wl/r;
$sc.2?, all;
S€c. 2t, N/e NZISW7., $El/rSWf+ SE7l;
$ec. 29, EfrtlEff, NE/.$Etl+
$cc. 3Q lot l, NltNEt/+
S oc, 3 3, I{Et/r, E l4NTtrt/., I{EyrSWfr, N }i$El/+;
Sec. 34, l.IlVyiNEt/, l.tWt/., NIV%SIV%.

AHIfl.AE

EEqEffED



Raaincd l*nds Trad A,
T. 2l $., R, 5 E., SLI\4 Utatl
$ec. 10, SEY.NW%, Etrt$lU%;

EllE,6SWY.NWtl,
E%EYrtIW%$lUH,
EfiEtriSlV'/lSW'/+,

Rctaincd tands Tracf 3;
T.2l S., R. 4E., SLM, Utstl
S€c.26, E4, EfrSWt/.;
Scc. 35, l.ilffYf, W14SW|/r.

Contrin ing 8,826.3 4 rcrrs

This deaision may be appealed to the Intcrior Board of Lsnd Apeef,lq Office of the Secrctrry, in
escordancs with the rcgutations contained in 43 CFR, Part 4, and tlre enclosed Form I 842- I , If an apfal
is hlten, your notice of appeal must be filed in ftis office (at the above addrcss) within 30 days afier
rcceip of this decision. The appellant has ttre burderr of showing dut tlrc d*ishn appcafcd fronr is in
effur.

If you wish to filc a pctition (prnsuant to rrgulation 43 CFR 4.21X58 FR 4939, Januay lg,
l993Xreque$) for I stay (suspension) of the effoctiveness of ttris decision during tfte time th* your
specal ls bcing rwicwed by thc Boand, thc prtition for a stay must accomFlny your notice of apgl. A
petition for e utay is rcquired to shorv sffrcientjustification basod on the stardards tistcd bolorr. Copies
of the notica of appeal and pctition for a stry mrrt also bc submified to each psrty na6ed in this deciiion
and to the Intsrior Board of L^snd Appeals and to the appropriats OfficE of the Solicitor (see 43 CFR
4.4131at thc sarrc time the original documemts erc fihd in this office. If you r€que$t a stay, you have the
hrdcn of proofto demonstratc that a stay slrorld bc grantcd.

Sondsds for Sbtrinins a Srav

Except s$ otfterwise provfrfd by lcw or odrer pcrtincnt regulation" a petition for a stay of a decisian
pending appeal shall showsufficient justification ba$ed on ttre following snandards:

( l) The rslativc harm to tre parties if thc stay is graned or denied,
(2) Tlrc likelihood ofthc appellant's succsss on ths merie,
(3) The likelihood of imnrodiatc end irrcparable harm ifdrc stay is not grarrtd and

cc: Resornpc Develo'pment Coordinating CcrnrnitFe, ATTN: Mineral Imsing Taskforce,
t 16 SsE Capital Building; Salt l-rkc City, Utah 84I 14
Manti Ls$al N*ionel Forest
ONRR, ACM, Solid Minerals Slaff, Atn: t.ocAnn Martin, It{S623008, Box 25165, Denver, CO
802254r65
Pricc FieH Office (Attr: Steve Falk)
Mr. John Baza, Director, UDOGM, Box l45t0l, Salt Laks City,Utah E4I l4-S8ol
Christina Gareia, Forp* Service, Southwest Region, Minerals and Ceologr, National Opcruionq 333
Broadway, SE, Albquenlue, NM 87t02

Palma



APPENDIX 3-14

Monitoring and Mitigation Plan for Undermining
the South Fork of Quitchupah 2R2S Block "A"



Monitoring and Mitigation Plan for [Jndermining the South
Fork of Quitchupah 2R2S Block (6A"

Implementation of the following mitigation plan will quickly identify surface disturbance
or impacts from subsidence fractures intercepting spring and stream flows. Frequent
monitoring will establish the degree of impacts to water resources, vegetation, wildlife
and other uses.

The monitoring and mitigation plan adopted by the mine will provide sufficient data for
all stakeholders associated with these resources and lands to rnake a determination of the
degree of impacts. Information and data will be collected before the area is mined,
throughout the mining period, and after mining is past. Monitoring and data collection
will continue until the mine, Division and Forest agres that mining impacts, if ffiy, have
occurred, have been mitigated, and no further impacts are anticipated.

Hydrological and Subsidence Mitigation Plan for lJndermining the South Fork of
Quitchupah 2R2S Block #A))

Subsidence R645-3 0 1-52 5.454

rConduct pre- and post-mining surveys of the undermining the South Fork of
Quitchupah 2R2S Block "A" stream channel over panel 2R2S, The mine will
conduct a post-mining survey during 2015. This post-mining survey must apply
the same procedures as the suruey conductedin2012.

o Conduct a stream channel profile suF/ey from 006,4. above the 2R2S Panel
to 006C located below the panel.

o Establish at least 4 stations to portray stream flow, vegetation, soils, etc.
GPS coordinates shall be obtained for each site. Each site must be
documented with fixed photo points that can be reproduced during
subsequent monitoring intervals. Four sites include 006, 0064, 0068 and
006c.

o Establish location of perennial flow, gaining/losing reaches of the stream
channel.

o Qualified botanist must participate in the survey of the channel.

' Identify major representative plant species along the stream channel
and riparian and spring areas.

o Survey and mention all animal species present:
. Macroinvertibrate presence at water monitoring stations along the

stream channel and riparian and spring areas.

' All other animal species along the stream channel and riparian and
spring areas.

rWater monitoring shall be conducted prior to mining under the stream
channel.

Page | 1



.While mining under the channel, promptly identify subsidence-induced
fractures, dewatering, diminution of water quality, and movement of the stream
channel.

rSemi-weekly visual inspections for fracfures, stream channel and flow
observations while mining within the angle-of-draw of the stream channel.
Monitor flow and channel bi-weekly while in the angle of draw. Continue
monitoring quarterly for Z-year period after no subsidence, interception,
diminution or diversions are identified. However, additional surface and/or
groundwater samples will be collected for total iron if a visible iron precipitate is
noted within the stream channel or originating from the springs and seep.

rStockponds 94-115 and 94-116 will be monitored prior to mining and while
mining within the angle-of-draw of the stream channel.

rConduct uninternrpted longwall mining pro$ession, except for ncrmally
scheduled maintenance, while under the 1S-degree angle-of-draw of the stream
channel.

rProvide a bi-weekly (once every two weeks) report to DOGM and the Fishlake
National Forest via e-mail. Identify any changes in surface expression, dates, ffiy
fracturing of surface (location, width, spacing, etc.), any repairs, and location of
longwall.

rlf the applicant cannot gain access to the site, due to weather conditions, etc.,
attempts must be documented.

rMitigate subsidence cracks and fractures identified within the stream channel
wet bank. Access must be limited to methods that would not cause additional
effects to the aquatic ecosystem.

o Mitigation of cracks that intemrpt or divert flows from the stream channel
will be sealed immediately with an appropriate impermeable grout or, in
some cases, native materials. Sufco will attempt to seal cracks with the
least intrusive methods (typically hand placement of grout or native
materials) first. The sealing material may be placed by pouring it directly
into the crack or, if cracks occur in an actively flowing portion of the
stream, the stream may be temporarily diverted using native materials (or
a designed flume if necessary to maintain the flow) until the crack is
sealed. If cracks are present in channel walls defined by soil, the soil
cracks may be hand filled using a native soil/bentonite mix. The sealing of
the channel floor and walls will be accomplished with hand tools such as

shovel, picks, trowels, etc.
o As a backup plan, in the unlikely event that cracks too large to be sealed

through the efforts of one or two persons in one day do occur and it
appears there is a danger of water being diverted from the channel for an
extended period of time, the stream will be temporarily diverting using
native materials and a pipe to carry the flow over the crack to maintain the
channel flow. Arrangements will be rnade to get a contractor to the site as

soon as possible to repair the crack after consultation with the Forest
Service.

o There may be sections of the stream channel that may require more
intensive mitigation efforts to restore surface flows in the creek. These

Page | 2



efforts could include the drilling of closely spaced shallow boreholes in
and adjacent to the strearn channel and the injection of an acceptable
impermeable grout into the alluviurn or bedrock. The work will be
accomplished either using hand tools or low impact equipment to
minimize surface disturbance. Existing roads and turnouts will be used as
staging areas to locate larger equipment and supplies. Any hoses or lines
will be transported from the staging areas to the nearby worksites either by
hand, the use of pack animals, orbyhelicopter. This work will be done
with a contractor selected after consultation with the Forest Service.

.The applicant will be required to abide by the mitigation outlined in the
approved MRP.

rCornply with federal and State rules and regulations.
o Refer to Conditions of Approval of the Resource Recovery and Protection

Plan (R2P2), (June 8, 2011).
o A stream alteration permit is required by Utah Division of Water Rights

for any stream channel construction activities. The mine will obtain a
stream alteration permit prior to construction activities within the stream
channel.

Water Rights Replacement of State Appropriated lVater Supplies (R645-301-
731.530XMRP page 7-58A)

I The mine will promptly provide alternate sources of water, replace or compensate
any State appropriated water supply that is contaminated, dirninished or
intemrpted by mining operations for:

o Wildlife
o Cattle
o Drinking water

. Calculate the amount of diminished flows from monitoring data.

Hydrologic and Subsidence Summary Report

I The mine will submit a sulnmary report to the Division documenting the pre- and
post-mining conditions of springs and stream channels. The report will describe
all activities and work conducted by the mine for site evaluation and mitigation.
Further, the report will identifii if impacts have occurued, ffid if mitigation
activities have prevented material damage to resources. The report will be due 90
days after subsidence monitoring is complete for the 2R2S Block "A" panel
section. The Division will provide a copy of the report to the Fishlake National
Forest.

Page | 3



Biology Monitoring Plan for Undermining the South Fork of Quitchupah 2R2S
Block '.A))
The mine will follow the basics of the Division's Guidelines. A qualified botanist will
survey the stream channel and associated spring areas starting from 006.4 above the
2R2S Panel to 006C located below the panel. A qualified biologist will survey the
baseline populations of the macroinvertibrate within the portion of the stream channel to
be subsided.

stream channel and spring geomorphology and vegetation.
The following information will be collected prior to rnining:

r Stream channel geomorphology - at a minimurn define:
o Geologic/surface subskate of stream bottom.
o Width of stream channel at water-rnonitoring locations.

t Spring and surrounding area geomorphology - at a minimum define:
o Geologic/surface substrate of spring area where the water discharges.
o Geologic/surface substrate of the spring tributary where water converges

from the discharge site(s) and form s a tributary of the South Fork

o $:X,f:i*J[ffi tributaryat the location where the consuttant surveys
vegetation.

. Stream channel and spring vegetation coilununities - at aminimum:
o Survey all stream and spring monitoring locations.
o Define vegetation communities at all monitoring locations.
o Inventory map of vegetation cofirmunities at all monitoring locations.

I Strearn channel and spring area threatened, endangered, candidate, and sensitive
species. Survey all TEC and Sensitive species. Provide population location and
individual numbers for each population.

t Stream channel and sprin E arca vegetation community condition * at a minimum:
o Describe condition along steam bank. Concentrate observations at all

monitoring locations.
o Describe condition at all spring locations. Concentrate observations at all

monitoring locations as well as discharge sites if different from
monitoring locations.

o Provide photographs of communities along stream channel, on hillsides
flanking the steam channel, and at spring locations. Take photographs at
established photo points.

o Describe effects of erosion along stream channel, on hillsides flanking the
stearn channel, and at spring locations. Numerically rate erosion effects.
For example, l:extreme erosion, 2:high erosion, 3:moderate erosion,
4-slight erosion, S-no erosion.

o Repeat vegetation cornmunity condition observations two times a year
(begtnning and end of growing seasons) for the first two years and the
f,fth year following undermining. Refer to schedule below.
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Provide two copies of the survey reports to DOGM. Include one copy in DOGM
Annual Reports. The Division will provide the second copies to the Fishlake
National Forest.

o Baseline data prior to undermining: 2012 report in the 2013 Annual
Report.

o l" year data following undermining: 2014 report in the 2015 Annual
Report.

o Zno year data following undermining: 2015 report in the 2016 Annual
Report.
5th year data following undermining: 2018 report in the 20lg Annual
Report.

Stream channel macroinvertibrate:
t Stream channel macroinvertibrate baseline survey. The survey must include - at

a minimum:
o Three monitoring sites.

o Organism species and numb er (#/rnz).
o Contractor must use an approved survey protocol.

o Provide two copies of the survey reports and rnaps to DOGM. Include one copy
in the DOGM Annual Reports. The Division will provide the second copy to the
Fishlake National Forest.

o Baseline data prior to undermining: 2012 report in the 2013 Annual
Report.

The mine operator will implement, if necessnry, a revegetation/mitigation plan as
determined by DOGM in consultution with the USFS.

Cultural Resource Monitoring Plan for undermining the South Fork of Quitchupah
zRils Block $A)) panel Q0l2)

Monitoring PIan: (MOA #; MRP pgs 4-12 to 4-l2A)
The monitoring, treatment plan and mitigation of the cultural resourcs sites will be in
accordance with the Mernorandum of Agreement (MOA), and any amendment to it,
between the lJ.S. Forest Service, IJtah State Historic Preservation Office (USHPO), and
Canyon Fuel Cornpany, LLC located in MRP Appendix 4-6.

The mine will provide two copies of an Executive Summary of rnonitoring results to the
Division. One copy will be included in the rnine's Annual Report. The Division will
provide the second copy to the Fishlake National Forest.
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Probable Hydrologic Consequences of

Longwall Coal Mining of 2R2S Block A

At the Canyon Fuel Company, LLC

Sufco Mine, Salina Utah

1.0 Introduction

The Canyon Fuel Company, LLC Sufco Mine has been in operation since 1941. The mine is

located in the southern Wasatch Plateau coal district approximately l7 miles east of Salina,

Utah (Figure 1). Coal mining operations at the Sufco Mine are carried out using longwall

mining techniques. Continuous mining techniques are primarily utilized to construct the

developrnent entries for the longwall panels.

Development mining for the 2R2S longwall mining panel at the Sufco Mine is currently

being completed (Figur e 2). As initially proposed, the 2R2S longwall panel was laid out

such that a block of coal situated beneath the South Fork of Quitchupah Creek was excluded

from the mining plan (identified as Block A of the 2R2S longwall panel). The panel is
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located in Section24, Township 2L South, Range 4 East on Federal lease UTU-632I4. The

Utah Division of Oil, Gas and Mining (Division) has previously approved the longwall

mining at the 2R2S longwall panel with the exclusion of a stream buffer zone in the eastern

half of Block A beneath the South Fork of Quitchupah Creek. (Based on the mining

conditions at the site, it was determined that it would not be feasible to mine only the western

half of Block A). After consultation with the U. S. Bureau of Land Management (BLM), it

was proposed that the mining plan should be modified to include longwall mining of the

entire 2R2S longwall panel, including all of Block A. The mining of the Block A panel was

proposed to maximize the coal resource recovery (the Block A coal would likely never be

recovered if not recovered with the 2R2S longwall panel) and to extend the life of the Sufco

Mine. Approval was granted by the BLM to mine Block A of the 2R2S panel on I June

zA11.

While the Probable Hydrologic Consequences of mining in the 2R2S panel (withoutthe

extraction of the eastern half of Block A) have previously been evaluated and approved by

the Division as part of the approved Sufco Mine MRP, the probable hydrologic consequences

relating specifically to the longwall mining of the 2R2S Block A panel beneath the South

Fork of Quitchupah Creek have not been previously evaluated, The puqpose of this

investigation is to provide a determination of the probable hydrologic consequences (PHC)

of mining Block A of the 2R2S panel at the Sufco Mine. The primary focus of this PHC

determination is to evaluate the probable hydrologic consequences of the undermining and
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subsidence of the South Fork of Quitchupah Creek stream channel with Block A of the 2R2S

longwall panel.

?"fi Methods of Investigation

Discharge and water quality data have been collected during monitoring activities on

the South Fork of Quitchupah Creek at monitoring site Sufco 006 since 1982. Most

of the historic discharge measurements reported at Sufco 006 were performed using

the permanently installed l2-inch Parshall flume at the site. During periods of low

flow, discharge measurements at monitoring site 006 were sometimes performed

using a 9O-degree v-notch weir, a 3-inch Parshall flume, or using a calibrated

container and stopwatch.

A series of strearn gain/loss measurements were performed on the South Fork of

Quitchupah Creek by Petersen Hydrologic, LLC from 2008 to 2012.

r On 16 October 2407 , the South Fork of Quitchupah Creek in Section 24, T2l S, R4E,

which includes the steep, sheer-walled Castlegate Sandstone portion of the drainage,

was surveyed by Petersen Hydrologic personnel. The surveyed area included the

region extending from the upper rim of the Castlegate Sandstone escarpment,

downward through the steep, narrow canyon area, and extending to the contact with

the underlying Blackhawk Formation (Figure 3). During this site visit, discharge
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rneasurements on the creek were performed and the lower canyon area was surveyed

for the presence of springs. Discharge measurements were performed using a

calibrated container and stopwatch. The entire discharge in the creek was diverted

through a length of pipe and directed into the calibrated container. Time-to-fill

measurements were repeatedly performed at each monitoring site, and an average of

all values was used to calculate the discharge rate. These measurements are

considered to be accurate to within about 1 to 2 percent.

On 4 September 2009, a stream survey of the South Fork of Quitchupah Creekwas

performed by Petersen Hydrologic personnel from near its headwater area along the

base of the White Mountain cliffs to the contact with the upper rim of the Castlegate

Sandstone escarpment. Six discharge measurements were performed over this

approximately 3 mile reach of the stream (Figure 4). These discharge measurements

were perfonned using a Marsh-McBirney Model 2000 electromagnetic type current

velocity meter with wading rod. Measurements performed using this technique are

typically considered to be accurate to within about 5 to 10 percent.

. On 12 October 2009, a series of high-accuracy discharge measurements were

performed in Sections 23 and24,T21S, R4E nearproposed coal mining areas under

baseflow conditions (Figure 5). These measurements were performed by Petersen

Hydrologic personnel using a 9O-degree v-notch weir. Stream locations where near-

ideal measuring conditions were present were selected for monitoring. The
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measurements reported for this investigation are believed to be accurate to within

about ltoZpercent.

On 17 June 20II,21 September 2011, 12 October 2011, and on 1 June 2012,

discharge measurements were performed on each occasion at three locations on the

South Fork of Quitchupah Creek (Figure 6). These included site Sufco 0064, which

is an established baseline monitoring site upstream of the 2R2S longwall panel area,

site Sufco 0068, which is an established baseline monitoring site within Block A

near the geologic contact between the Price River Formation and the underlying

Castlegate Sandstone, and site Sufco 006C, which is located within the sheer-walled,

deeply incised portion of the canyon downskeam of the 2R2S panel area (which is

situated near the contact between the Castlegate Sandstone and the underlying

Blackhawk Formation). These stream gain/loss measurement activities were

performed during high-flow and low-flow conditions, and during a period of drought

(2012) and a period of extreme wetness (201 1).

The topography of the stream channel of the South Fork of Quitchupah Creek in

Section 24,T21S, R4E, was surveyed by Sufco Mine personnel. The stream channel

topographic profile was plotted electronically using AutoCAD software.

t A sediment permeability study was performed on the near-surface sediments adjacent

to the stream channel along the South Fork of Quitchupah Creek by Jones and
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DeMille Engineedng, Inc. of Richfield, Utah during November 2010. Field-saturated

hydraulic conductivity measurements were performed using a single ring

infiltrometer. Additionally, sediment samples were collected for laboratory analysis

of Atterberg Limits (liquid limit LL and plasticity index PI) and the classifications of

the soils.

The Sufco Mine workings in the 2R2S and adjacent areas were visited during late

2011 and early 2012. During these visits, samples for solute and isotopic analysis

were collected. Tritium analyses were performed by the University of Miami Tritium

Laboratory of Miami, Florida.

3.0 Climate

Climatic conditions in the Utah Region 4 area have varied substantially during the period of

baseline monitoring in the South Fork area. This is illustrated in a plot of the Palrner

Hydrologic Drought Index (PHDI) for Utah Region 4 (Figure l). The PHDI is a monthly

value generated by the National Climatic Data Center using a variety of hydrologic

parameters that indicates the severity of wet and dry spells. The PHDI is calculated from

several hydrologic parameters including precipitation, temperature, evapotranspiration, soil

water recharge, soil water loss, and runoff. Consequently, it is a useful tool for evaluating

the relationship between climate and groundwater and surface water discharge data. It is

apparent in Figure 7 that beginning in the early 1980s the region began a transition from a

period of drought to a period of extrerne wetness that peaked during 1983 and 1984.
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Subsequent to this period of extreme wetness, the region began an essentially continuous

period of drying, peaking with a period of extreme drought in 1990. This period of drought

persisted through 1992, when the region transitioned to a period characterized by alternating

wet and dry spells that persisted through the end of 1996. Beginning in early 1997, the

region transitioned into a three-year period of moderate to extreme wetness. Beginning in

2000, the region transitioned into a period of dryness that persisted approxirnately 4 years,

followedby a brief period of extreme wetness that peaked during the spring of 2005. During

2006 the region transitioned into a period characterized primarily by mild to moderate

drought that persisted until early 2010. Beginning in early 2010 the region began a transition

to a period of severe to extreme wetness that peaked in mid-201 1 . Starting in mid-201 I , the

regionbegan a rapid transition towards dryerclimatic conditions. As of May of 2012 the

region was experiencing drought conditions.

4.0 Geology

Four Cretaceous- to Tertiary-age bedrock formations crop out in the South Fork of

Quitchupah Creek area (Figure 2). These include, in descending order, the North Horn

Formation, Price River Formation, Castlegate Sandstone, and the Blackhawk Formation.

These geologic formations are shown on a geologic map in Figure 2. Each of these

formations, and their water bearing and transmitting potential, is described briefly below.
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North Horn Formation

The l.{orth Horn Formation consists of variegated (mainly shades of red) shales with minor

sandstone, conglomerate, and freshwater limestone (Doelling, 1972). It is estimated to be

about 1,490 feet thick in the study areai although no drilling in the area has penetrated both

the upper and lower contacts of the formation. The lower contact of the formation is

transitional with the underlying Price River Formation. The formation is vulnerable to mass

movement, slope failures, and landslides (USFS, 2005). The North Horn Formation is

present at the surface in the higher elevation regions surrounding the 2R2S panel area (Figure

2).

Because of the pervasiveness of low-permeability shale horizons in the North Horn

Formation, vertical migration of groundwater through the formation is limited.

Consequently, groundwater flow in the lttrorth Hom Formation occurs primarily though

fractured or shallow weathered zones, or locally through sandstone paleochannels. For these

reasons, groundwater recharge through the North Horn Formation to the underlying Price

River Formation is likely not appreciable.

Price River Formation

The Price River Formation forms low-lying hills on the plateau in the South Fork area

(Figure 2). The Price River Formation is present at the land surface over most of the 2R2S

longwall panel. The formation is reported to be approximately 550 feet thick in the Sufco

permit area. The Price River Forrnation consists of gray to white gritty sandstone
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interbedded with shale and conglomerate deposited in a fluvial environment. The Price

River Formation typically forms ledges and slopes due to the interbedding of resistant

sandstones with less resistant shales and clavstones.

While individual fluvial sandstones in the Price River Formation are capable of transmitting

water, water is typically not transmitted over great vertical or horizontal distances in the

formation. This is because of the lenticular geometry of the sandstone units and the

interbedded low-permeability shales and claystone layers present in the formation. The

springs which discharge frorn the Price River Formation in the study area appear to discharge

from fractured bedrock units where these units intersect the land surface and are underlain bv

low-permeability strata within the formation. Because of the presence of interbedded low-

permeability strata within the formation, the flow of groundwater within the Price River

Formation likely occurs primarily as lateral flow within individual fractured sandstone

members. Vertical migration of groundwater within the formation is likely minimal. The

presence of the Price River Formation overmost of the sfudy areagreatly limits the potential

for groundwater recharge to underlying strata.

Soils and near-surface unconsolidated sediments derived largely from the Price River

Formation in the 2R2S panel area consist largely of clays that are of very low permeability

(Appendix C).
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Castlegate Sandstone

The Castlegate Sandstone is a cliff-forming unit that comprises the rim rocks of the deeply

incised South Fork of Quitchupah Creek canyon. The Castlegate Sandstone is

disconformably overlain by the Price River Formation. The Castlegate Sandstone, which is

about 200 feet thick in the study and adjacent are\ is predominately massively-bedded,

coarse-grained sandstone with some interbeds of shale, siltstone, and conglomerate.

Pervasive silica and carbonate cement rnakes the formation well indurated and brittle. The

Castlegate Sandstone was formed in a braided fluvial depositional system.

Although some of the sandstone rocks in the Castlegate are sufficiently permeable to transmit

appreciable groundwater, groundwater flow through the pore spaces in the formation is

limited. This is due primarily to the presence of mudstone drapes and bounding layers that

are interbedded with the sandstone units in the formation. Near-vertical jointing in the

Castlegate Sandstone is pervasive and readily observable where the formation is exposed in

the steep-walled lower portions of the South Fork. In the greater Sufco Mine area, it has

been observed that groundwater flow occurs locally along bedding plains where permeable

strata are underlain by the thin clay or shale perching layers that exist locally in the

forrnation. The direction of bedding plain groundwater flow in the area is controlled by the

local dip of the stratigraphic bedding horizons (which is generally toward the north-

northwest). Because of the discontinuous nature of the shale layers, and the fact that

permeable sandstone strata are not continuous over significant distances, long, regional-type
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flow systems generally do not develop in the Castlegate Sandstone. Rather, Castlegate

Sandstone groundwater systems, where they exist, are typically local in nature with small to

moderate quantities of groundwater di scharged.

Where the Price River Formation, which generally does not support vertical migration of

fluids, is present above the Castlegate Sandstone, the potential for recharge to the Castlegate

Sandstone is minimal. Consequently, recharge to the Castlegate Sandstone commonly occurs

where the formation is directly exposed at the surface, or where it is covered only by a thin

covering of sandy sediments. The Castlegate Sandstone is underlain by the Blackhawk

Forrnation, which acts as a basal confining layer, preventing appreciable vertical migration of

groundwater from the unit into deeper strata.

Blackhawk Formation

The Blackhawk Formation in the study area consists predominantly of lenticular,

discontinuous beds of sandstone, siltstone, mudstone, shale, and coal. The coal to be rnined

in the 2R2S panel is present in the Upper Hiawatha Coal seam in the lowerportion of the

Blackhawk Formation. The Upper Hiawatha Coal seam is underlain in the region by a

sequence of shaley lagoonal deposits, ranging in thickness from 2 to 29 feet, which include

the Lower Hiawatha Coal Seam (Mayo and Associates, L997). In the study area, the upper

500 feet of the formation generally has massive, fine- to medium-grained, cliff-forming

sandstone units (Thiros and Cordy, 1991). The number and thicknesses of sandstone units

decreases toward the base of the unit. The lower 300 feet of the formation contains thinlv-
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bedded sandstone and shale. The thickness of the Blackhawk Formation in the studv and

adjacent area is about 800 feet.

Because of the presence of interbedded low-permeability units in the Blackhawk Formation

and the vertical and lateral discontinurty of sandstone horizons, the potential for vertical and

horizontal movement of groundwater is limited. For this reason, groundwater flow in the

formation occurs primarily through sandstone paleochannels, or occasionally through faults

and fractures, while migration of groundwater across geologic formations (either vertically or

horizontally) is limited. The direction of groundwater flow within permeable sandstone

channels is largely constrained by the geometry of the sinuous channel structures and also by

the structural dip of the strata. Because of the lenticular nature of the permeable strata in the

Blackhawk Formation (both at a micro and rnacro scale), and due to the fact that individual

sandstone channels often interpenetrate and are truncated, regional type groundwater flow

regimes typically do not form within the Blackhawk Formation in the Sufco Mine area.

i

The Blackhawk Formation is known to contain swelling clays that tend to naturally heal

mining-induced fractures in the formation. Well drilling reports and laboratory analysis of

samples indicate that the claystone layers in the Blackhawk Formation contain swelling clays

which plastically deform when fracfured (Mayo and Associates, 1997). Chempet Research

Corporation (1989) foundthat Blackhawk Formation claystone layers contain up to 58%

montmorillonite.
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Structure

Major faulting has not been identified in the 2R2S panel area. However, small displacement

faults (apparent vertical displacement of about three feet or less) and some of greater

displacernent have been encountered in various locations within the SUFCO mine. These

faults most commonly strike approximately NI0" to l5oW and are inclined nearly vertical.

Joints are both parallel and normal to the fault trend. Both minor faults and joints may exist

in the South Fork area. Joints in the Castlegate Sandstone are conrnon. The surface traces

of these joints are up to approximately 1,000 feet in length and are spaced about 16 to 33 feet

apart. The primary fracture orientation in the Sufco Mine area is approximately N 26o W,

with a secondary set of fractures oriented about N 65'E also being measured (Thiros and

Cordy, 199 1).

Rock units in the study area strike roughly 40'E and dip I to 2 (about 250 feet per mile) to

the northwest. Local dips of the coal seam may range up to 10 degrees in areas where

underlyin g paleo channe ls caus ed signifi cant differential c ornpaction.

5.0 Presentation of Data

The location of the 2R2S Block A and adjacent mine workings are shown on a geologic map

on Figure 2. Baseline monitoring site details for springs and streams are provided in Table 1.

Locations of spring and stream monitoring stations are shown on Figure 6. The geologic
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formations present in the South Fork of Quitchupah Creek stream channel substrate are

shown on Figure 8. The discharge data collected at the South Fork of Quitchupah Creek

during the Petersen Hydrologic 2009-2012 field investigations are presented in Table 2.

Historic discharge and water quality data collected at the South Fork of Quitchupah Creek

from 1982-2012 are presented in Table 3. Discharge and water quality data from springs,

seeps and additional monitoring sites on the South Fork are also shown on Table 3. The

results of tritium analyses from groundwater samples from the underground Sufco Mine

workings in the vicinity of the 2R2S panel are presented in Table 4. Baseline water quality

information from springs, seeps, and from the South Fork is also provided in Appendix A.

Isotopic laboratory reporting sheets are presented in Appendix B. The results of the Jones

and DeMille soil permeability investigation are presented in Appendix C.

A discharge hydrograph for the South Fork of Quitchupah Creek as monitored at the Sufco

006 monitoring station for the period 1982-2A12 is presented together with a plot of the

Palmer Hydrologic Drought Index (PHDI) in Figurc 7 . The PHDI is a numerical value

generated rnonthly by the National Climatic Data Center (NCDC) that indicates the severity

of wet and dry spells (NCDC,2010). Monitoring site locations for the October2007,

September 2009, and October 2009 field investigations are shown on Figures 3, 4, and5,

respectively. The results of the gain/loss measurements performed on the South Fork of

Quitchupah Creek during 2011 and 2012 are plotted in Figures 9, 10, 11, and 12. Discharge

hydrographs for 006'4' spring and for Roberts Spring are presented in Figures 13 and 14. A

map showing the geologic formations present in the South Fork of Quitchupah Creek stream
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substrate is presented in Figure 8. A plot of TDS concentrations versus discharge rates in the

South Fork of Quitchupah Creek is presented in Figure 15. A plot of the longitudinal

topographic profile of the South Fork of Quitchupah Creek stream channel in Section24,

T21S, R4E is provided in Plate l. Stream gradients in any selectedreaches of the stream

may be calculated using the information provided in Plate 1.

6.0 Groundwater and Surface Water Systems

The South Fork of Quitchupah Creek is a mountain stream that drains portions of the Canyon

Fuel Company, LLC Sufco Mine permit area. Monitoring of discharge rates and water

quality in the stream has been routinely perforrned since the early 1980s as part of Sufco

Mine's quarterly water monitoring program. During 2A07 - 2012, supplemental monitoring

activities were performed in selected reaches of the South Fork of Quitchupah Creek.

Additionally, the topography of the South Fork stream channel was surveyed during 2010

and a stream channel profile was created.

Historically, discharge measured in the South Fork of Quitchupah Creek has ranged from no

flow during low-flow conditions during a period of drought in 2001 to 1,116 gpm during the

high-flow period of an extreme wet spell in 201 I . Flows of about 1 gpm or less have been

measured in the creek (at Sufco 006) on seven occasions during six different years,

demonstrating a lack of a substantial drought-resistant component of baseflow discharge in

the drainage.
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It should be noted that a crude, undeveloped surface diversion on the South Fork of

Quitchupah Creek that diverts surface water to the Skumpah drainage is present in the south-

central portion of Section 15, T21S, R4E (Figure 4). Historical information on the

magnitude of water diverted from the South Fork to Skumpah Creek at this location is not

available. When the drainage was surveyed on 4 September 2009, a flow of 29 gpm was

being diverted, which represents approximately 13% of the total flow (relative to the 2I5

gpm measured upstream at SFQ-5). Additionally, a United States Forest Service diversion

for stock watering use is present at monitoring site SFQ-S (Figure 4).

Discharge measured at Sufco 006 is a function of seasonal and climatic variability. Yearly

discharge peaks are readily apparent in the discharge hydrograph for the South Fork (Figure

16). The yearly discharge peaks typically occur during the second quarter monitoring event

(usually in May or June) in response to the annual snowrnelt event. The minimum flow

monitored during a year typically occurs during the 4th quarter monitoring event (usually in

October or November) as seasonal water is gradually drained over the summer and fall

months.

The peak and baseflow discharge rates in the South Fork increased markedly in response to

significantly wet periods that occurred in the early 1980s, the late 1990s, and the mid 2000s

(Figure 16). Peak and baseflow discharge rates were low in the creek during the early 1990s
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and early 2000s in response to regional drought conditions that prevailed during these times

(Figure 16).

It is apparent from the results of the September 2009 monitoring activities that discharge in

the South Fork of Quitchupah Creek was at a maximum in the upland areas within the North

Horn Formation (Monitoring sites SFQ-4 and SFQ-S). Lower discharge rates were observed

in the lower reaches of the South Fork where the stream flows over the Price River

Formation. These losses are most likely attributable to exchange of groundwater between the

stream and the permeable alluvial sediments underlying portions of the stream channel and to

losses of surface water to evapotranspiration during the wafin early-september day on which

the monitoring was performed.

A series of high-accuracy discharge measurernents were performed on 12 October 2009 in

the South Fork of Quitchupah Creek in areas proposed for mining (Sections 23 and24,TZIS,

R4E; Figure 5). The monitoring occurred in portions of the stream underlain by the Price

River Formation (from its upper portion downstream to the contact with the underlying

Castlegate Sandstone). It is apparent from the discharge data in Table 2 that gains in stream

flow do not occur in this portion of the South Fork of Quitchupah Creek. Rather it is

apparent from the October 2009 data and from subsequent monitoring at stations 006,{ and

0068 that discharge rates in the creek fypically decline marginally over this reach (Tables 2

and 3). During the high-flow period in June 2010, the discharge decreased from 500 gpm at

Sufco 0064 to 433 gpm at Sufco 0068, which represents a decrease of about 13%. During
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O 
the low-flow period in October 2009, this discharge decreased from 75 gpm at Sufco 006A to

65 gpm at Sufco 0068, which represents a decrease of about 13% between these two

monitoring stations. This information suggests that there is no measurable groundwater

baseflow contribution to discharge in the South Fork over this reach of the stream in the

Price River Formation. The observed modest declines in discharge over this reach are likely

attributable to interactions with the adjacent stream alluviurn and to losses to

evapotranspiration. Consumption of stream water by numerous caffle present in the area at

the tirne of the monitoring may possibly also have marginally diminished the flow in the

stream.

Mayo et al. (2003) presented a conceptual model of groundwater flow that describes active

and inactive flow regimes in stratified mountainous terrains. This model was developed

based on an analysis of solute, isotopic, and hydrographic data from a large number of

springs and in-mine sampling locations in the Wasatch Plateau and Book Cliffs coal fields of

Utah as well as western Colorado. The rnodel is based on an analvsis of interactions between

surface waters and shallow and deep groundwater systems.

As defined by Mayo et al. (2003) active-zone groundwater flowpaths are continuous,

responsive to annual recharge and climatic variability, and have groundwater ages that

become progressively older from recharge to discharge areas. Springs discharging from

active-zone groundwater systems contain appreciable 3H (tritium) and anttropogenic lac.

Inactive -zore groundwater systems have extremely limited or no communication with annual
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recharge and have groundwater mean residence times that do not progressively increase

along the flow path. Groundwaters in the inactive-zone may be partitioned, occur as discrete

bodies, and may occur in hydraulically isolated regions that do not have hydraulic

communication with each other. Inactive-zone groundwaters fypically have no 3H and have

mean residence times (groundwater 'oages") of 500 to 20,000 years. Inactive-zone

groundwater systems commonly occur where the depth of cover is less than about 250 to 500

feet and extend into cliff-faces for a distance of about 500 to 1,000 feet. Under deeper cover

and further from cliff faces, inactive-zone groundwater systems are commonly present.

Inactive-zone groundwater systems are comrnonly encountered in Utah underground coal

mine environments (away from cliff faces and under considerable bedrock overburden

thicknesses).

Two spring areas have been identified in the South Fork canyon between Sufco 006,4 and

Sufco 006C. These include 0064. spring, which discharges at less than 0.5 gpm from the

Price River Formation west of the 2R2S panel area, and the Roberts Spring complex, which

consists of Roberts Spring (which discharges at less than 0.5 gpm from the Price River

Formation just west of the 2R2S panel area) and springs RS-A and RS-B, which seep at low

rates just east of Roberts Spring. Discharge hydrographs for these springs are presented in

Figures 13 and 14. It is noteworthy that no appreciable springs were identified in the Price

River Formation adjacent to the stream between monitoring points Sufco 0064' and Sufco

0068 (Figure 6). An area of minorbank seepage was also observed east of Roberts Spring
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adjacent to the South Fork stream channel. No springs were observed in the Castlegate

Sandstone or upper Blackhawk Forrnation in the 2R2S panel area.

It is apparent in Figures 13 and 14 that these Price River Fonnation springs respond to

climatic variability, suggesting that these springs are associated with active-zone

groundwater sytems. Responses to seasonal variability at these springs are less apparent.

When the South Fork of Quitchupah Creek in Section}4, T21S, R4E, which includes the

steep, sheer-walled Castlegate Sandstone portion of the drainage, was surveyed in October

2007, only minimal surface-water flows were present (the monitoring occurred during a

period of regional drought). The discharge was measured in three locations in the canyon.

These include a measurement at the upperrim of the Castlegate Sandstone escarpment (8.11

gpm), ameasurement in the middle section of the Castlegate Sandstone (5.90 gpm), and a

measurement near the base of the Castlegate Sandstone at the Blackhawk Formation contact

(6.10 gpm). It is apparent from these data thatthe stream didnot gain any appreciable water

as it flowed over the Castlegate Sandstone. Rather, the discharge rate measured near the

base of the formation was about 2 gpm less than that measured at the top of the formation.

The observed minor decrease in flow in the South Fork in this reach is most likely

attributable to evapotranspiration loss and/or infiltration of minor arnounts of water into the

Castlegate Sandstone bedrock or alluvial deposits.
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During the October 2007 visit, no springs in the Castlegate Sandstone or upper Blackhawk

Formation were identified in that section of the canyon. Some zones of moderately increased

soil moisture with increased vegetation were observed on north-facing slopes within the

steep-walled portion of the canyon. However, no water was observed at these locations, nor

were there any obvious indications of water recently being present at these locations.

Surface waters in the South Fork of Quitchupah Creek as monitored at Sufco 006 are

generally of the no-dominant cation - bicarbonate geochemical type. Sodium, Calcium, and

Magnesiurn are all present in appreciable quantities. TDS concenkations average

approximately 435 mg/L and have historically ranged from a low of 269 mglL during June of

1988 to a high of 850 rnglL during August 1984. The variability in the TDS concentrations

of surface waters in the South Fork is likely attributable to 1) diluting affects of seasonal

low-TDS snowmelt waters, and 2) the dissolution of soluble minerals commonly known to

occur in the Price River Formation (Petersen Hydrologic, 2010).

The TDS concentrations of South Fork stream waters are plotted against stream discharge

rates in Figure 15. It is apparent frorn Figure 15 that the highest TDS values occur during

periods of low flow. The lower- and middle-range TDS values do not appear to correlate

with stream discharge rates. It is likely that the highest observed TDS values may be

attributable to a low water/rock ratio (which rnaximizes the effects of mineral dissolution), or

perhaps to the effects of evapoconcentration during low-flow periods.
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It is apparent in the water qualify data for monitoring sites Sufco 006A and Sufco 0068

(Table 3) that the specific conductance of the water consistently increases rnoderately

between the upstream (006'4.) and downstream (0068) monitoring sites. This observed

increase in specific conductance is consistent with the dissolution of soluble minerals in the

Price River Formation in the stream bed over this distance. It should also be noted that the

area between Sufco 0064 and Sufco 0068 is used frequently by livestock. The livestock

activity in and near the creek could potentially result in some degradation of water quality

over this reach. Little change in water quality was observed between monitoring sites 0068

and 006C (See Table 3).

A gain/loss investigation of the South Fork of Quitchupah Creek was performed on 1 June

2012. At the tirne of this survey' discharge in the South Fork was essentially absent. The

absence of flowwas likely attributable to the combination of the effects of the prevailing

drought conditions, and also to likely diversions of water at up-gradient locations. Because

of the lack of water in the stream channel at that time, observations of areas potentially

contributing baseflow to the stream channel could readily be observed. It was noted during

that survey that a meager discharge of less than 1 gpm was present at monitoring site 006..{.

Discharges of less than I gpm were intermittently present in the reach between 006A and

0068 (which was considered likely to represent the re-emergence of water originating at

upstream locations as alluvial seepage into the creek where it was forced to the surface as a

result of the alluvial geometry). I.{o discharge was present in the stream in the reach between

monitoring sites 0068 and 006C. This observation is significant, because it indicates that
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there are apparently no appreciable sources of groundwater-derived baseflow to the stream in

the 2R2S panel area (between monitoring sites Sufco 0064, and Sufco 006C).

The surveyed profile of the stream channel of the South Fork of Quitchupah Creek

underlying and adjacent to the 2R2S longwall mining area is shown in Plate 1. The profile

extends from near the upper (western) margin of the longwall panel downstream to a location

beyond where the stream channel crosses the northern edge of the projected longwall panel

area (Plate 1). The overall channel gradient over the area surveyed (from location A to A') is

approximately 0.058 (5.8%), with a change of approximately 230 feet of elevation over about

3,980 linear feet of stream channel. Stream gradients in the western portion of the surveyed

profile, where the stream channel is developed on the Price River Formation or associated

alluvial sediments, range from about 0.020 to 0.030, generally steepening to the east. Stream

gradients in the eastern portion of the surveyed profile are generally steeper but less uniform

due to the presence of ledges and cliffs of the resistant Castlegate Sandstone in the stream

substrate. Channel gradients in the eastern portion vary from near vertical in the cliff and

ledge areas, to about 0.066 in the easternmost portion of the surveyed profile.
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7.0 Determination of Probahle Hydrologic Consequences

As part of the previous permitting actions, the Probable Hydrologic Consequences of coal

mining in the South Fork of Quitchupah Creek area have been analyzed and reviewed by the

Division. The following section presents the specific determination of Probable Hydrologic

Consequences of Coal Mining associated with the undermining of the South Fork of

Quitchupah Creek with the 2R2S panel at the Sufco Mine.

728.100 QunhU and qilfrntity of sarface water and groundwater ander seflsonalflow

conditions

Information on the quantify and quality of surface-water and groundwater under seasonal

flow conditions in the 2R2S Block A and surrounding areas is presented in Table 3.

Additional information on groundwater and surface-water quality and quantity in and around

the 2R2S Block A area has been submitted electronically to the Utah Division of Oil, Gas

and Mining through the on-line coal water quality database, which is freely accessible and

I o cated at : http : //o em. utah. eov/co aV.e di/wqdb . htm.

Stiff diagrams depicting the solute chemical composition of groundwaters and surface waters

in the 2R2S panel stea are shown on Figure 6. Stiff diagrams are a useful analytical tool that

allows the graphical representation of groundwater and surface-water solute compositions.

The shape of the Stiff diagram is areflection of the geochemical type of the water, while the

size of the diagrarn is related to the total dissolved solids concentration of the water.
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Groundwaters and surface waters in the South Fork of Quitchupah Creek drainage commonly

acquire their solute compositions through a series of well-documented chemical reactions.

These are briefly summarized below.

Carbon dioxide gas is produced naturally in the soil at concentrations greatly exceeding

atmospheric concentrations by root-zone respiration and also by the decay of organic matter.

Recharge water (rain and snow melt), upon entering the soil mantle, reacts with COz to

produce carbonic acid according to:

COz + HzO : HzCO3 (carbonic acid) (Equation 1)

The produced carbonic acid subsequently dissociates into hydrogen ions (acid) and

bicarbonate according to:

HzCOg : H* + HCO:- (Equation 2)

The H- produced from Equation 2 reacts with carbonate minerals penrasive in the rocks of

the Wasatch Plateau coal field yielding calcium and magnesium ions and additional

bicarbonate ions to the water according to:

and
CaCO3 (calcite) + H* : CaZ* + HCOI- (Equation 3)

CaMg(Co:)z (dolomite) + 2H* : Ct* + Mgt* + 2 HCO3- (Equation 4)
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Because of the limited solubility of calcite and dolomite in the absence of an additional

source of CO2, waters acquiring their solute compositions through the geochernical

evolutionary pathway described in Equations I through 4 typically have relatively low TDS

concentrations.

Groundwaters from formations containing soluble evaporite minerals often acquire a

different solute geochemical type and dissolved solids concentrations appreciably greater

than that typically resulting from geochemical evolutionary pathway as described by

equations 1-4 above. Surface waters flowing over sediments containing soluble evaporite

minerals may also acquire elevated TDS concentrations and changed solute geochemical

type. The geochemical reactions often responsible for these changes in chemical composition

include:

CaSO+ ' zHzO (gypsum) : Caz* + SO+2- + 2HzO (Equation 5)

I.{aCl ftarite) - Na* + Cl- (Equation 6)

Waters rich in Caz* resulting from the dissolution of gypsum (Equation 5) may undergo ion

exchange on clay minerals resulting in an increase in Na* concentrations at the expense of

exchanged Ca2* ions according to:

Ca2* + Na-clay: 2Na* + Ca-Clay (Equation 7)

Ion exchange may also occur on zeolite rninerals such as the sodiurn zeolite analcime

according to:
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2NaAlSizO; HzO + Caz*: Ca(AlSizO6)2 ' HzO *2Na* (Equation 8)

Stiff diagrarns graphically depicting the solute chemical compositions of groundwaters and

surface-waters in the South Fork of Quitchupah Creek (2R2S panel area) are presented in

Figure 6.

The chemical compositions of groundwater discharging from springs and surface waters in

streams in and around the 2R2S Block A area are presented in Table 3. Discharge

hydrographs for springs are presented in Figures 13 and 14. A discharge hydrograph for the

South Fork of Quitchupah Creek as monitored at site Sufco 006 is presented in Figure 16.

All of the springs identified in the 2R2S panel area discharge from the Price River

Formation. The chemical compositions of these springs are depicted graphically as Stiff

diagrams in Figure 6. The TDS concentrations of these springs range from 658 to 974mg/L

(Table 3), which is typical for springs discharging from the Price River Formation. The

groundwaters are variable in chemical type. The dominant anion for each of the three

springs is bicarbonate, with appreciable sulfate also being present. The dominant cation for

each of the three springs is sodium, with lesser amounts of calcium and magnesium also

being present (See Table 3 and Figure 6). The pH levels for the spring groundwaters are all

near-neutral to moderf,tely alkaline, ranging from '1.L7 to 7.83. The discharge rates from

these springs are modest. The historical discharge rates measured at these springs have not

exceeded 0.44 gpm.
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The chemical composition of surface waters flowing in the South Fork of Quitchupah Creek

have exhibited considerable variability over the period of monitoring, with TDS

concentrations ranging from 269 to 850 mg/L. As shown on Figure 15, although a strong

correlation is not present, the greatest TDS concentrations are often associated with periods

of low flow, while the lower TDS concentrations are often associated with periods of

moderate or high flow. The solute compositions of surface waters during baseflow

conditions (October 2011) in the South Fork of Quitchupah Creek are depicted graphically as

Stiff diagrams in Figure 6. It is evident in Figure 6 and Table 3 that the South Fork waters

are of the calcium-magnesium bicarbonate chemical type, Sulfate concentrations are also

appreciable in these surface waters.

Discharge of groundwater from the Blackhawk Formation to springs has not been observed

in the 2R2S panel area. However, inactive-zone groundwater from the Blackhawk

Formation is routinely encountered in the underground Sufco Mine workings. Historically,

discharge from the Blackhawk Formation within the Sufco Mine underground workings does

not show seasonal variability in discharge rate. Rather, discharge from Blackhawk

Formation sandstone paleochannels in the mine workings is typically short-lived, with

discharge rates declining rapidly after first being encountered (Personal communication,

Mark Bunnell,2011). In some areas of the mine, more sustained groundwater discharges

have occurred. This is consistent with the inactive-zone origins of the ancient water in the

Blackhawk Formation and demonstrates the hydraulic isolation of these waters from shallow,

seasonal recharge sources. A further characterization of groundwater quantity and quality in
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the Blackhawk Formation within the Sufco Mine is presented by Mayo and Associates

(1997 , 1 999).

It is noteworthy that the TDS concentrations of the three sampled in-mine groundwaters

(which average about 360 mg/L) are much lower than the average TDS concentrations of

springs in the Price River Formation (averaging about 658 mgil.). This strongly suggests

that the groundwaters encountered in the underground mine workings in the 2R2S panel area

are not recharged via downward migration of groundwater through the Price River Formation

(as there is no plausible geochemical evolutionary pathway that would reduce the TDS of the

groundwater were it to migrate downward through the Price River Formation toward the

Blackhawk Formation).

728.200 Baseline hydrologic information

Spring and seep inventories have been conducted previously in the South Fork area in

conjunction with the previous permitting actions at the Sufco Mine. As part of this

investigation, supplemental monitoring of springs, seeps and streams has been performed by

Petersen Hydrologic, LLC. In conjunction with the baseline monitoring activities,

groundwater and surface-water discharge rates and field water- quality parameters, including

water temperafure, pH, specific conductivity, and dissolved oxygen were measured.

Additional monitoring of springs, streams, and wells was performed previously by the United

States Geologic Survey (Thiros and Cordy, 1991) as part of a hydrologic reconnaissance of

the Quitchupah and Pines areas. The results of the baseline monitoring activities at the 2R2S
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panel area are presented in Table 3. Additional baseline hydrologic data for the South Fork

area have been submitted electronically to the Division of Oil, Gas and Mining Coal Water

Quality Database, which are available on line at: http://ogm.utah.eov/coaUedilwqdb.htm.

728,310 Whether adverse impacts mfly occar to the hydrologic balance

The hydrologic balance is the sum of the flow interactions between surface waters and

groundwaters and between various groundwater flow systems. This section describes the

potential for adverse impacts to the hydrologic balance as a result of coal mining activities

beneath the South Fork of Quitchupah Creek in the 2R2S panel area.

For reasons described in previous sections of this report (Mayo and others, 2003; Mayo and

Associates, 199'7), the potential for the establishment of hydrodynamic communication

between the shallow, active-zone groundwater systems that support spring and seep

discharges in the 2R2S panel area and the deep, inactive-zone groundwater systems that will

likely be encountered in the underground mine workings of the Sufco Mine is considered

remote. Accordingly, while the deep inactive-zone groundwaters held primarily in sandstone

paleochannels immediately overlyrng the mined coal seam will be dewatered through mining

activities, it is considered highly unlikely that surface waters or shallow groundwaters could

migrate from the near surface into the underlying mine workings where the depth of cover

exceeds several hundred feet (which includes all proposed mining areas in the 2R2S panel).
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Active-zone groundwater systems in near-surface sediments and strata in the Price River and

North Hom Formations, where overburden thicknesses are greater than about 600 feet should

not be impacted by mining operations. This conclusion is based on the following lines of

evidence:

The Price River and North Horn Forrnations are known to contain abundant

and relatively thick shale and claystone layers. These low-permeability layers

inhibit the vertical migration of groundwater into deeper strata. Additionally,

the Mesa Verde Group shales and claystones in the region are known to

contain hydrophyllic clays which are of low permeability and swell when

wetted to effectively seal subsidence cracking.

In order to estimate the height overlying mining areas to which subsidence-

induced fracturing may extend, and to project minimum overburden thickness

required to protect hydrologic resources, the Society for Mining, Metallurgy,

and Exploration (SME, 2011) has developed empirical relationships between

the thickness of the extracted coal seam and the upward fracture propagation

distances (see Chapter 10.6, "Mine Subsidence"). Utilizing these

relationships, the Mining Engineers Handbook recommends that a minimum

vertical distance between the mine and an overlying water body with the

potential for causing catastrophic damage should be a minimum of 60 tirnes

the coal mining height. The same minimum vertical separation distance is

recommended for protection of aquifers overlying total extraction mining

areas. Using this relationship, and estirnating a mining height of 10 feet, it

1)

2)
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would be recommended that an overburden thickness of 600 feet be present to

protect critical water bodies and aquifers overlying areas of total extraction

mining.

3) While surface cracking in these formations, which typically extend less than

about 50 feet below the land surface (SME, 2011), can occur as a result of

subsidence, the presence of uncompromised shale or claystone layers beneath

the subsidence cracked zone prevents further downward migration of

groundwater into deeper formations. Additionally, unconsolidated soils and

weathered shales and clays are known to be present in North Horn- and Price

River-derived sediments regionally. In areas where these formations are

present near the surface and where tension cracking may occur, the tension

cracks would likely remain open for only short periods of time. This is

because the weathered or unconsolidated clayey or shaley sediments derived

from these formations are typically plastic in nature and of low-permeability

(See Appendix C). These materials, through infilling or in-place swelling,

tend to rapidly heal all but the largest tension cracks, minimizingirnpacts to

local groundwater flow regimes. That this is the case is supported by decades

of previous experience in the Wasatch Plateau and Book Cliffs coal districts

of Utah, where many springs discharging from these formations have been

undermined without perceptible or quantifiable irnpacts occurring to

groundwater and surface-water quality or quantify.
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It should be noted that, while the downward migration of shallow groundwater into deeper

geologic formations is unlikely to occur, the potential exists for the moving of groundwater

discharge locations at the surface. Occasionally, where near-surface tension cracking is

extensive, spring discharge locations may be moved to locations topographically lower than

the original spring discharge location. For example, if a low-permeability perching layer

upon which groundwater was flowing toward a spring were to be compromised as a result of

extensive tension cracking, the discharge previously flowing to the spring could be rerouted

through the fractured perching layer downward until a lower, uncompromised perching layer

was present. Under this scenario, the post-rnining discharge location for the spring would

likely occur where the lower perching layer first intersected the ground surface in a down-dip

location.

Mine workings in the 2R2S panel will likely intercept prirnarily ancient, perched

groundwater systems in sandstone channels in the mine roof. Samples of groundwaters

intercepted in the 2R2S panel and other nearby development entries were collected in the

underground Sufco Mine workings. Tritium analysis was performed on these samples. The

lack of tritium in these groundwaters (See Table 4) indicates that the groundwaters have been

isolated from the land surface or shallow recharge sources for at least the past 50 years.

Mining operations will dewater the ancient, perched groundwater systems. However,

because these systems are not in good hydraulic communication with the ground surface or

shallow overlying active-zone groundwater systems, dewatering of the deep, perched

systems will likely have no impact on overlying groundwater or surface water regimes.
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As discussed previously, inactive-zone groundwater systems in the Blackhawk Formation

occur in isolated partitions that are not in good hydraulic communication with the land

surface or shallow, overlying active-zone groundwater systems that support springs and

seeps. Therefore, it is likely that groundwater that will be intercepted in the Blackhawk

Formation in the 2R2S panel area will be groundwater being removed from storage. Because

inactive-zone groundwater systems are not in hydraulic cofirmunication with the land surface

or shallow, active-zone groundwater systems, groundwater being removed frorn the

Blackhawk Formation is likely not being replenished by recharge from adjacent or overlying

groundwater systems or from infiltration of surface waters at any appreciable rate.

At any underground longwall coal mine, intemrption and deformation of strata above

longwall-mined areas has the potential to alter pre-mining groundwater flow conditions. The

potential for this impact to occur in the 2R2S panel area is considered minimal. Rock

mechanics equations have been developed that predict the height to which bedrock fracturing

will likely extend above areas subsided by coal mines. In western coal mines, it is estimated

that subsidence fractures commonly propagate upward approximately 30 times the height of

the extracted coal (Kadnuck, 1994). Other researchers have estimated the maximum height

of upward propagation of fracturing at 60 times the height of the extracted coal (SME,20l1).

Assurning a mining thickness of 10 feet, it would be anticipated that fracturing would extend

upward for a distance of approximately 300 to 600 feet. Above this height, rock stratatend

to flex rather than fracture, and no appreciable increase in vertical hydraulic conductivity is

Probable Hydrologic Consequences of
Coal Mining of the2R2S Block A Panel
At the Sufco Mine

34 25 June 2012



Perenseru HvoRolocrc, LLC

anticipated. Differential ground subsidence can also result in the formation of tension cracks

at the land surface, particularly above abutments, longwall panel ends, and longwall gate

roads. Previous experience at the Sufco Mine and information provided by SME (201l)

indicates that these fractures commonly extend less than about 50 feet below the land

surface. Thus, in the 2R2S panel area, a sequence of several hundred feet of unfractured

rocks will likely exist between the bottom of the shallow tension cracks near the surface and

the top of the fractured zone above longwall minedregions. This sequence of low-

permeability rock prevents the downward rnigration of active-zone groundwaters into the

deeper subsurface. The presence of hydrophyllic clays in the fine-grained rocks of the Sufco

Mine area effectively seal fractures that rnay form in the subsurface, preventing appreciable

downward migration of groundwater.

It is apparent in the information presented above that there is no quantifiable baseflow

contribution to the surface-water system in the South Fork of Quitchupah Creek from the

Price River Formation and Castlegate Sandstone formations in proposed mining areas (below

monitoring point 0064). Accordingly, the South Fork of Quitchupah Creek in these areas

appears to act essentially as a conveyance ditch for surface waters in this area. The surface

waters that are conveyed through this area originate considerable distances up-stream of

proposed mining areas. Accordingly, the potential for mining*related losses of stream water

in these portions of the South Fork would likely be limited to stream losses associated with

capture of surface flows through open subsidence fractures. While it is possible that such

losses could occur, such losses could likely be mitigated by physically repairing the stream
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channel in fractured zones. This condition would be most likely to occur in stream reaches

where the stream substrate consists of exposed bedrock without appreciable alluvial cover.

In areas where considerable thickness of unconsolidated sediments/alluvium is present

beneath the stream channel (particularly the clayey alluvium associated with the Price River

and North Horn Formations; See Appendix C), tension cracks that do forrn will likely heat

themselves naturally as the unconsolidated alluvial sediments seffle and infill any cracks that

may form subsequent to subsidence.

It should be emphasized that the hydrologic conditions present in the proposed rnining areas

in the South Fork of Quitchupah Creek area are fundamentally different than those

encountered in portions of the recently mined Pines area. The surface waters in the North

Water Canyon area, for example, are largely sourced from discharge from Castlegate

Sandstone bedrock groundwater systems locatedwithln subsided areas. In contrast, only

minimal groundwater discharge has been observed in the proposed mining areas at the 2R2S

panel. Rather, under pre-mining conditions, the stream generally loses small amounts of

surface water over the reach between Sufco 0064. and Sufco 0068 and is generally

unchanged in the reach between 0068 and 006C. Accordingly, it is my professional opinion

that the mitigation of potential subsidence-related losses of surface water in this portion of

the creek would likely be practically accomplishable and essentially equivalent to a ditch

maintenance operation.
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Where undermining of the South Fork of Quitchupah Creek within the steep-walled canyon

area surrounded by the Castlegate Sandstone escarpment occurs, there is the potential for

accumulation of rock fall material onto the canyon boffom. If subsidence fractures that divert

surface waters from the creek were to occur in areas subsequently covered by rock fall

material, it would likely be necessary to remove this material to allow access to the original

channel surface to effect channel repairs (in the event that natural healing of the subsidence

fractures did not occur within a reasonable period of time).

In summary, based on the characterization of groundwater and surface-water systems

presented above, and on the proposed mining plan, no significant impacts to the overall

hydrologic balance are anticipated as a result of mining in the 2R2S panel.

728.320 Whether acid-forming or toxic-forming materials ilre present that could result in

the contamination of saffice water or groandwater supplies

In the general sense, acid- and toxic-forming materials in soil and rock disturbed by coal

mining have the potential to impact groundwater and surface water quality. Mine discharge

water from the Sufco Mine is routinely monitored for indicators of increased acidity (iron

and pH) and toxic materials. Although the concentrations of iron in mine discharge water are

occasionally elevated relative to springs in the region, mine discharge waters rarely exceed

permitted discharge limits.
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No new topsoil orwaste rockpiles are planned as a consequence of mining in the 2R2S panel

area and no impact from acid- or toxic-forrning materials is anticipated.

With the exception of modest quantities of pyrite or similar sulfide minerals, no significant

quantities of any acid- or toxic-forrning materials are believed to be present in the 2R2S

panel area. Iron pyrite or other sulfide minerals are cofilmonly present in western coal mines.

The oxidation of pyrite, which occurs when the mineral is exposed to water and oxygen,

releases H* ions (acid) into the mine water. The acid produced from pyrite oxidation

temporarily lowers the pH of the water. However, the acid produced from pyrite oxidation is

rapidly consumed by reactions with the carbonate minerals which are pen/asive in the rocks

associated with the coal fields of the Wasatch Plateau. Thus, acid mine discharge in mine

discharge water does not occur. The iron released into the water from pyrite oxidation is

readily precipitated as iron-hydroxide when it contacts oxygenated water.

It is anticipated that the mineralogical characteristics of the rocks and coals of the 2R2S

panel will be generally similar to other mining areas at the Sufco Mine. Thus, the potential

for acid-forming or toxic-forming rnaterials to result in contamination of surface-water or

groundwater supplies is believed to be sirnilar to those encountered in other portions of the

Sufco Mine.
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728.331 lVhat impact the proposed coal mining and reclamation operation wiII have on

sediment yield from the disturhed areas

The sediment load of streams can potentially be affected as a result of erosion and sediment

transport frorn disturbed areas. Canyon Fuel Company has implemented a rigorous and

effective sediment control program that is designed to minimize the sediment yield from

disturbed areas. This includes the use of sediment control fences, re-vegetation of previously

disturbed areas. and the diversion of surface waters around disturbed areas. Runoff from

disturbed areas is collected near source areas and diverted into sediment control ponds for

retention and settlement of suspended solids before being discharged to natural drainages.

The 2R2S panel is accessed through the existing Sufco Mine portals where effective

sediment control structures are currently in place. No new surface disfurbances are proposed

for the mining of this panel. The sediment control plan is described in Chapter 7, Sections

7.2.8 arrd7.3.2 of the Sufco Mine MRP. Details for the East Spring Canyon Surface

Facilities are shown on Plate 5-2A. The East Spring Canyon Drainage Detail map is

included in the MRP as Plate 7-6. No surface facilities or disturbances within the 2R2S

panel are proposed. Consequently, there is minimal potential for additional impacts resulting

from coal mining activities in disturbed areas associated with mining of the 2R2S panel.
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728.332 What impact the proposed coal mining and reclamation operation will have on

acidity, total suspended and dissolved solids and other important water quality

pflrilmeters of local impact

Impacts to the water quality of active-zone groundwater systems that support springs and

seeps in the 2R2S panel area are not anticipated. The potential for appreciable increases in

sediment yield as a result of mining in the 2R2S panel area (that could result in elevated

suspended solids concentrations) is minimal. It should be noted that where differential

subsidence of the land surface occurs (ffiically along longwall panel rnargins), there is the

potential for localized changes in stream gradients. In areas where the stream gradient may

be decreased, localized ponding in the stream could occur. In areas where differential

subsidence could cause the stream gradient to be increased, increased stream velocities and

associated erosion potential could occur locally. However, these occuffences would likely be

short-lived, as the stream tends to return to equilibrium with its channel by infilling of

ponded areas with available sediment and down-cutting of areas of steepened stream

gradient. Additionally, because of the steepness of the stream channel gradient in most areas

(relative to the magnitude of the anticipated ground subsidence) the lengths of potential

ponded areas in the stream would likely be modest.

Thus, detrimental impacts to important water quality parameters such as acidity, total

suspended solids, and total dissolved solids in the South Fork of Quitchupah Creek or in

springs in the 2R2S panel area are generally considered unlikely.

Probable Hydrologic Consequences of
Coal Mining of the2R2S Block A Panel
At the Sufco Mine

40 25 June 2012



Perenser*l Hvnnolocrc, LLC

It should be noted that in the event that subsidence fracfuring of bedrock horizons beneath a

stream or near the discharge location of a spring occurs, there is a potential of a modest,

temporary increase in TDS concentration. This increase could result if the bedrock horizons

fractured contained pyrite or other sulfide minerals. When subsidence-fractured rock

surfaces expose pyrite to an aqueous, oxygen-rich environment, sulfide mineral oxidation

may occur. Under such circumstances some solutes, primarily sulfate, bicarbonate, calcium,

and magnesium can increase. Such reactions fypically do not occur in deep groundwater

systems because of the lack of available oxygen in these systems. Because the pyrite is

consumed by the oxidation reaction, the reaction ceases when all the freshly exposed pyrite

is oxidized.

Fuels, greases, and oils are stored and used in the Sufco Mine permit area. There is the

potential for spillage of these substances during equipment maintenance and operations,

during filling of storage tanks and vehicle tanks, and from leakage from potentially leaking

storage tanks.

The Sufco Mine has previously implemented a rigorous spill prevention plan that is designed

to minirnize the potential for spillage of these substances and to ensure that any potential

spills that may occur are promptly cleaned-up. This plan will continue to be followed during

mining in the 2R2S panel. Because the 2R2S panel will be accessed from the permitted

existing surface facilities area (including equipment maintenance and fueling areas and
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chemical storage areas), there should be no additional potential for spillage as a result of

mining of the 2R2S panel.

The discharge of Sufco Mine water to surface water drainages will have an impact on the

water quality of receiving waters. The nature and magnitude of this impact is related to the

relative quality of the receiving water and the mine discharge water. If the mine discharge

water is of poorer quality than the receiving water, then the quality of the receiving water

will be degraded proportionally. If the mine discharge water is of better quality than the

receiving water, the quality of the receiving water will be improved. Historically, the

discharge water from the Sufco Mine has generally been of relatively good quality and has

usually met the beneficial use standards of the receiving water (UDOGM,2AI2).

Based on the fact that the geologic conditions at the 2R2S panel are generally similar to those

in the adjacent existing Sufco Mine permit area, it is anticipated that the character of

groundwater inflows in terms of both quality and quantity will likely be similar to those that

have historically occurred in the existing Sufco Mine. Consequently, no impacts to

important water quality parameters above those that may occur at the existing Sufco Mine

area are anticipated as a result of mining in the 2R2S panel. The discharge of Sufco Mine

water is regulated under a UPDES perrnit issued from the Utah Division of Water Quality.
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728.333 What impact the proposed coal mining and reclamation operation wiII have on

tlooding or streamtlow alteration

There are no known geologic features in the 2.R2S panel area that are substantively different

than those that have been encountered elsewhere in the Sufco Mine (Personal

communication, Mark Bunnell, 2012). Mining practices to be utilized in mining the 2R2S

panel area will also be similar to those currently.implemented at the Sufco Mine.

Accordingly, it is anticipated that discharge rates from the Sufco Mine during mining in the

2R2S panel will likely be of similar magnitude to those that are currently occurring. Thus,

no significant increase to the flooding or streamflow alteration potential of Sufco Mine

discharge water to Quitchupah Creek is anticipated above that currently occurring as a result

of mining of the 2R2S panel.

728.334 What impact the proposed cosl mining and reclamation operation will have on

gro undwater and s uffice-water avuilability

It has been demonstrated that the active-zone groundwater systems that support springs and

seeps in the 2R2S panel area are isolated from the inactive-zone groundwater systems that

will be encountered during mining in the 2R2S panel. As noted above, if shallow Castlegate

Sandstone springs or their near-surface groundwater flowpath areas in the 2R2S panel atea

were to be directly undermined and subsided, there would be the potential for diminished

discharge from the springs. The movement of spring discharge locations for these springs

could also potentially occur. However, no Castlegate Sandstone springs are to be
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undermined in the proposed mining plan. Also discussed previously, the potential for

impacts to springs and seeps in the overlying Price River and North Horn Formations is

considered minimal. Therefore, the availability of these groundwaters and surface waters

will likely not be impacted.

Current mining operations have made available several hundreds of gallons per minute of

mine discharge water that has previously been unavailable for use. It is anticipated that as

mining progresses in the 2R2S panel, additional groundwater inflows into the mine workings

will occur and discharge of groundwater to the Quitchupah Creek surface-water drainage will

likely continue. It should be noted that the discharge of mine water at current discharge rates

would likely not be sustained over a long period of time. Historically, discharge rates from

individual inactive-zone mine inflows usually decline over time. This is because the

inactive-zone groundwater is being removed from storage and is not being actively

recharged. Rather, the rate of discharge from the mine is best correlated with the rate at

which the mine workings are advanced into new mining areas, and not to the total cumulative

footprint of the mine workings (Mayo and Associates, 1997). It should not be assumed that

the groundwater discharging fromthe mine will be a long-tenn source of water.

728.350 Whether the anderground coal mining and reclamation activities may result in

co ntaminutio n, di min utio n o r interr uptio n of S tate-app ropriated water

The active-zone groundwater systerns that support springs and seeps in the 2R2S panel area

are isolated from the inactive-zone groundwater systems that will likely be encountered
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during mining activities. Accordingly, the potential for contamination, diminution, or

internrption of groundwater systems resulting from draining of active-zone groundwaters

into deep horizons (or the mine workings) is considered remote. Inactive-zone groundwater

systems that will likely be encountered during mining in the 2R2S panel include primarily

perched systems associated with sandstone channels in the Blackhawk Formation. While

deep, inactive-zone Blackhawk Formation groundwater systems will be intercepted and

dewatered during mining activities, in the pre-mining condition, there are no known uses or

State appropriations of these waters.

8.0 Recommended Monitoring Plan

The recommended monitoring plan for groundwaters and surface waters near the 2R2S panel

area is presented below. The purposes of the recommended groundwater and surface-water

monitoring plan are to I ) document the effects of seasonal and climatic variability on

groundwater and surface-water resources, 2) collect data to document that the shallow,

active-zone groundwater systems in the 2R2S panel area operate independently of the deep,

inactive-zone groundwater systems encountered in the Sufco Mine, 3) to provide verification

that mining-related impacts to groundwater and surface-water systems do not occur and 4) to

determine the magnitude and character of any potential impacts to water quantity or water

quality if such were to occur. The recofirmended monitoring plan is summarizedbelow.
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Springs

We recommend the monitoring of four springs in the vicinity of the 2R2S panel area. These

include 006'{ Spring, Roberts Spring, RS-A, and RS-B. Each of these springs discharge

frorn the Price River Formation (See Figure 6 for monitoring station locations). Impacts to

water quantity and water quality resulting from the underrnining of the 2R2S Iongwall panel

are not anticipated. To verifli this conclusion, we recofirmend that each of these four springs

be monitored quarterly for discharge rate and field water quality parameters while the mining

in the 2R2S longwall panel is occurring under the springs and for a period of two years after

mining in the area is complete.

Streams

We recommend the monitoring of stream monitoring stations Sufco 006, Sufco 0064., Sufco

0068, and Sufco 006C (See Figure 6 for monitoring site locations) in conjunction with the

undermining of the 2R2S longwall panel. We recommend that these sites be monitored bi-

weekly for discharge rate and for field water quality parameters while mining in the 2R2S

longwall panel is occurring under the stream and thereafter quarterly for a period of fwo

years. Quarterly monitoring at site Sufco 006 for discharge rate and field and laboratory

water quality measurements is already included in Sufco Mine's monitoring plan.
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Use of the Groundwater and Surface-Water Monitoring Plans

The purposes of Sufco's groundwater and surface-water monitoring plans are to provide

verification that mining-related impacts to groundwater and surface-water systems do not

occur, and to deterrnine the magnitude and character of potential impacts if they do occur.

Comparisons between monitoring data (for the parameter of interest or concern) collected

during baseline, pre-mining conditions should be made with monitoring data (for the same

parameter or interest of concern) collected during the operational an#or reclamation phase of

mining to determine impacts. When changes to monitored parameters subsequent to mining

in an area are observed in the monitoring data, an analysis of all relevant data should be

performed to determine the cause(s) of the change in the hydrologic condition. In utilizing

the rnonitoring data to detect or quantiff potential mining-related impacts, it is necessary to

evaluate all factors relevant to the prevailing hydrologic conditions together with the

monitoring data. This is because other factors, which are not related to the mining activify,

may cause changes in the prevailing hydrologic conditions. In particular, climatic variability

(which may result in increased or decreased groundwater and surface-water flow rates,

changes in water levels in wells, and changes in water quality) should be carefully evaluated

together with the monitoring data. Other factors that may influence coal mine hydrology

include grazing practices, land use, and range condition. A convenient and useful means of

evaluating regional climatic data is through the use of the Palmer Hydrologic Drought Index,

which is a monthly value that indicates the severity of wet and dry spells that is generated by

the National Climatic Data Center and available on-line at

http : //www I . nc dc. no aa. eov/pub/data/c i rs/drd9 64x . phd i. txt.
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The use of Stiff (1951) diagrams is a useful technique that is frequently used to analyze and

compare groundwater and surface-water quality characteristics from various sources.

Information required to create Stiff diagrams is available from the Division of Oil, Gas and

Mining Coal Water Quality Database, which is freely accessible at:

http://oglu.utah.sov/coal/edi/wqdb.htm. Additional information on coal mining hydrologyvJ9t

and potential mining-related irnpacts, which can be used to assist in the evaluation of

monitoring data and potential mining-related impacts, is provided on the Utah Division of

Oil, Gas and Mining web page at http://oqm.utah.qovicoal/water/default.htrn.
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Figure 1 Location of Sufco Mine and ZRZS panel areas.
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Jones & DefVIille Engineefrms, fffic, crb'lr.

December L, 2010

Canyon Fuel Company, LLC

SU FCO M ine

597 South 5R24

Salina, UT 84654

Attn:

Subject: Permeability Summary for South Fork Quitchupah Creek near Duncan Mtn.

Hydraulic conductivity, also called permeability, is a measure of continuousvoids. lt is not

enough for a soil to have large voids. The voids must also be connected for water to flow through

them. A permeable material permits a significant flow of water.

Sands and gravels are pervious while clays are considered relatively impervious,

Table 1: Typical Hydraulic Conductivities

Soil
Coefficient of

Permeability, K, cm/sec
Degree of Permeabilily

Gravel > L0-' Very High

Sandy Gravel, Clean

Sand, Fine Sand
Lo-1 >k>103 High to Medium

Sand, Dirty Sand, Silty
Sand

1o-3>k>10-s Low

Silt, silty clay L0-'> k > L0-' Very Low

Clav > 10-7 Virtually lmpermeable

Knowing the coefficient of permeability of a soil can assist in determining how much water will
flow through a layer of that soil. Darcy's Law, which describes the flow of a fluid through porous

medium, enables this calculation.

Q=KtA

Whe re:

Q = flow rate

K = hydraulic conductivity

i = hydraulic gradient where i = dh/dL for vertical flow

dh =depth from the water surface elevation to the base of the soil layer in question

dL = thickness of the soil layer

A = surface area of the soil layer
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Example: A stream flowing 6 inches deep is L-foot wide and % mile long. The amount of water
seeping through a 2-foot thick stream bed that has a hydraulic conductivity of 2.5x10-7 cm/s is

determined by:

0.50 miles)

Q = 2.7Lx10-s ft3 per second (cfs)

lf the thickness of the stream bed were increased to 10 feet, then 2.27x10-s cfs would seep
through the layer. The amount of water flowing through a layer of material depends more on
hydraulic conductivity and water depth than it does the thickness of the layer.

At the request of Canyon Fuel Company's Sufco Mine, Jones and DeMille Engineering, Inc.
performed 4 separate hydraulic conductivity tests along a section of the South Fork of
Quitchupah Creek. These tests were completed using a single ring infiltrometer. The single ring
infiltrometer test gives the results for a soil's field-saturated hydraulic conductivity. The results of
these tests are presented in Table 2. Samples taken at each of the sites were tested to determine
the Atterberg Limits (liquid limit LL, and plasticity index Pt) and the classifications of the soils. The

results of each of the tests are also included in Table 2.

Table 2: Measured Hydraulic Conductivity

Site Field-Saturated Hydraulic
Conductivity (cm/s|

uscs
Classification

Atterberg [imits
(rL/PU

Site 1 2.45x10-' CL 3r/LL
Site 2 1.40x10-' CL 3s/ls
Site 3 2.27xl1-7 CL 3L/tO
Site 4 2.36x10-'/ CH s7 lEt

The soil in each of these locations was found to be nearly impermeable with hydraulic
conductivities representative of clay soils. The thickness of the soil layer in each location was
found to be in excess of 2 feet thick and estimated to be at least several feet thick. The very low
hydraulic conductivity rates in conjunction with the shallow stream depth indicate that there is

very minimal seepage from the creek into subsurface layers below the tested sites.

p=(z.sxlo-zff) (Lfootx)
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o FIELD PERMEABILITY
TEST

Sufco Mine Permeability Tests

JONES & DEMILLE ENGINEERING
1535 SOUTH 100 WEST
Richfield, Utah 84701

435-896-8266 Fax 435-896-0282

November 1., 201-0

1008-167 Test Number

South Fork Quitchumpah, Creek 1 is furthest east, 4 is furthest west.

Project Name

Project Number

Test Location

Test Notes

TEST DATA inches cm

1:30 pm to 3:30 pm, temp 56 degrees F

Depth to Wet Front, L 0.375 0.9525

Radius of Measuring Tube, Rt 0. L3 0.3302

Radius of Permeameter Ring, Rr 5.06 L2.8524
Height of Water, Ht 72 182.88

TIMED WATER DROP READINGS

mln:5ec inches mtn:5ec inches

0:00 7.250 4:2O 11.375

0:20 7.625 4:40 11.625

0:40 8.000 5:00 11.75

l":00 8.375 5:20 L2

L:20 8.625 5:40 t2.25

L:40 9.000 6:00 T2.E

2:00 9.250 6:20 12.75

2:2O 9.525 6:40 13.125

2:4O 10.000 7:00 13.375

3:00 10.375 7:2O 13.62s

3:20 10.625 7:4O L3.75

3:40 10.875 B:00 L4

4:00 11"125

16.000

14.000

12.000

10.000

8.000

6.000

4.000

2.000

0.000

-5eries1

RESULTS in/min cm/sec

hange in Head/Time, dH/dT 0.84 0.035719

Ks NA 2.45E-0i
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Size Distribution Report
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GRAIN SfZE - mm.
o/o +3" % Gravel % Sand % Flnes

Coarse Flne Coarsel Medium I Fine silt
0.0 0.0 0.9 0.4 1.6 31.9 6s,2

(no specification provided)

Location: Native Clav Samnle #l
Sample Number: s-i toga' Date: ll/16/10

SIEVE

stzE

PERCENT

FINER

sPEC.n

PERCENT

PASS?

(X=NO)

314
t/2
3/8
#4
#8

#10
#r6
#30
#40
#50

#100
#200

100.0
99.8
99.4
99.1
98.7
98.7
98.4
97.8
97.1
95.3
81.6
65.2

Material Description
Native Clay, and top soil: sandy lean clay

PL= 20

Pgo= 0.2158

H50=u10=

USCS= CL

F.M.:0.30

Atterberq LimitsTL=--Tr--
Goefficients

PgS= 0.1726

HsQ=\ru-

Glassification

Pl= 1l

Qoo=
H1E=trc-

A-6(5)AASHTO=

Remarks

JONES & DEMILLE
ENGINEERING INC.

Richfield, Utah

Client: Sufco mine

Project: Sufco mine

Proiect No: 1008-167 Figure

Tested By: Steve R Gossard Checked By: Steve R Gossard



r4F FIELD PERMEABILITY
TEST

JONES & DEMILLE ENGINEERING
1535 SOUTH 1OO WEST

Richfield, Utah 84701

435.896-8266 Fax 435-896-0282

Date November 1,2010
Sufco Mine Permeabili

1008-167 Test Number

South Fork Quitch , Creek 1 is furthest east, 4 is furthest west.

Project Name

Project Number

Test Location

Test Notes

TEST DATA

RESULTS

inches

in/min cm/sec

1:30 pm to 3:30 pm,

Depth to Wet Front, L 0.2s 0.635

Radius of Measuring Tube, Rt 0. L3 0.3302

Radius of Permeameter Ring, Rr 5.06 12.8524
Height of Water, Ht 74.5 189.23

TIMED WATER DROP READINGS

Tltn:sec inches mln:5ec inches

0:00 5.000 4:2O 8.25

0:20 5.250 4:40 8.5

0:40 5.625 5:00 8.75

L:00 5.875 5:20 c

1:20 6.125 5:40 9.25

t:4Q 6.375 6:00 9.5

2:00 6.500 6:20 9"75

2:2O 6.750 6:40 10

2:4O 7.000 7:00 L0.25

3:00 7.250 7:20 10.5

3:20 7.500 7:4O 10.75

3:40 7.750 8:00 11

4:00 8.000

12.000

10.000

8.000

6.000

4.000

2.000

0.000

- 
seriesl

hange in Head/Time, dH/dT 0.75 0.0317s
Ks NA 1.4E-07
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Distribution

GRAIN -S17tr - mm

0/6 +3" 7o Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine sitt Clav

0.0 0.0 0.1 0.2 I.9 22.t 75.1

(no specification provided)

Location: Native Clay Sample #2
Sample Number: S-t t0Sb Date: llll2ll0

SIEVE

SIZE

PERCENT

FINER

sPEC.*

PERCENT

PASS?

{X=NO)

I
3/4
t/2
3/8
#4
#8

#10
#16
#30
#40
#50

#100
#200

100.0
100.0
100.0
100.0
99.9
99.t
99.7
99.4
98.6
97.8
96.1
90. I
75.1

Material Description
Native Clays and top soil lean clay with sand

PL= 2A

PgO= 0.1491

H5o=u10=

USCS= CL

F.M.:0.16

Atterbers LimitsTt= 3f-
Coefficients

Pes= o'1139

H3q=vu-

Glassification

Pl= I5

P60=
H1g=\-'c-

,{-6(10)AASHTO=

Remarks

JONES & DEMILLE
ENGINEERING INC.

Richfiefd, Utah

Client: Sufco mine

Project: Sufco mine

FiEure

Tested By: Steve and Kent Checked By: Steve R Gossard _



t FIELD PERMEABILITY
TEST

JONES & DEMILLE ENGINEERING
1535 SOUTH 100 WEST

Richfield, Utah 84701

435-896-8266 Fax 435.896-0282

November 2 20L0
Sufco Mine Permeabili

1_008-167 Test Number

South Fork Quitchumpah, Creek 1 is fufihest east, 4 is furlhest west,

Project Name

Project Number

Test Location

Test Notes

TEST DATA

RESUTTS

inches

in/min cm/sec

2:15 pm to 6:15 pm, temp 53

Depth to Wet Front, L 0.37s 0,9525

Radius of Measuring Tube, Rt 0.13 0.3302

Radius of Permeameter Ring, Rr 5.06 12.8524
Jeight of Water, Ht 72 L82.88

TIMED WATER DROP READINGS

Tlrn:5ec inches mln:5ec inches

0:00 3.000 4:2O 6.625

0:20 3.250 4:40 6.875

0:40 3.625 5:00 7"125

L:00 4.000 5:20 7.375

1:20 4.250 5:40 7.5

L:40 4.500 6:00 7.75

2:OO 4.875 6:20 I
2:2O 5.125 6:40 8.25

2:4O 5.375 7:00 8.5

3:00 5.750 7:2A 8.75

3:20 6.000 7:4O I
3:40 5.2s0 8:00 9.25

4:00 6.375

10.000

9.000

8.000

7.000

6.000

5.000

4.000

3.000

2.000

1.000

0.000

- 
se riesl

Change in Head/Time, dH/dT 0.78 0.033073
Ks NA 2.27E-O7
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o/6 +3* % Gravel % Sand % Fines
Coarse Fine Coarse Medium Flne sitt Glay

0.0 0.0 0.1 0.3 t.0 32,.6 66.0

(no specifi cation provided)

Location: Naive Clay Sample #3
Sample Number: S:1108i Date: lll12/10

SIEVE

slzE

PERCENT

FINER

sPEc.*

PERCENT

PASS?

(X=NO)

I
3/4
v2
3/8
#4
#8

#10
#16
#30
#40
#50

#100
#200

100.0
100.0
100.0
100.0
99.9
99.1
99.6
99.4
99.0
98.6
98.0
90.0
66.0

Material Description
Native Clays and top soil: sandy lean clay

PL= 2I

PgO= 0.1499

H5o=u10=

USCS= CL

F.M.:0.14

Atterberg Limits
LL= 3l

Coefficients
Pes= 0'1251

H3q=rsU_

Glassification
AASHTO=

Remarks

Pl= l0

Ft3=rsC-

A-4(5)

JONES & DEMILLE
ENGTNEERING tNC. 

i

Richfiefd, Utah 
I

Client: Sufco mine

Project: Sufco mine

Project No: 1008-167 __Etgure

Tested By: Steve G Checked By: Steve R Gossard



FIELD PERMEABILITY
TEST

Sufco Mine Permeability Tests

JONES & DEMILLE ENGINEERING
1535 SOUTH lOO WEST

Richfield, Utah 84701

435-896-8266 Fax 435-896-0282

November 2,201,0

1008-167 Test Number

South Fork Quitchumpah, Creek 1 is furthest east, 4 is furthest west.

Project Name

Project Number

Test Location

Test Notes

TEST DATA

RESULTS

inches

in/min cmfsec

2:00 pm to 6:00 pm, temp 53

lepth to Wet Front, L 0.375 0.9525

Radius of Measuring Tube, Rt 0.r.3 0.3302

Radius of Permeameter Ring, Rr s.06 L7.8524
Height of Water, Ht 73.25 186.05s

TIMED WATER DROP READINGS

mtntsec inches mtn:5ec inches

0:00 5.1"25 4:2O L0.125

0:20 5.s00 4:40 10.375

0:40 6.875 5:00 10.625

1.:00 7.250 5:20 10.875

L:20 7.500 5:40 11.125

1:40 7.750 6:00 11.37:
2:00 8.125 6:20 11.5

7:24 8.375 6:40 11.75

2:4O 8.750 7:00 L2

3:00 9.000 7:24 12.2s

3:20 9.250 7:40 12.5

3r40 9.500 8:00 t2"75
4:00 9.875

r.4.000

12.000

10.000

8.000

6.000

4.000

2.000

0.000

- 
Se ries L

Change in Head/Time, dH/dT 0.83 0.03s05i
Ks NA 2.36E-07
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GRAIN SIZE - mm

% +3" % Gravel % Sand o/o Fines
Coarse Flne Coarse Medium Fine sllt I cr""

0.0 0.0 0.2 0.3 15.3 23.6 60.6

(no specification provided)

Location: Native Clay sample #4
Sample Number: S-i l08d Date: llll2ll0

SIEVE

stzE

PERCENT

FINER

sPEC.*

PERCENT

PASS?

(X=NO)

I
314
l/2
3/8
#4
#8

#10
#16
#30
#40
#50

#100
#200

100.0
100.0
100.0
100.0
99.8
99.6
99.5
98.4
89.7
84,2
77.8
69.1
60.6

Material Description
Native clays and top soil: sandy fat clay

PL= 26

Pgo= 0.6134

H50=u10=

USCS= CH

F.M.:0.66

Atterberg Limits
LL= 57

Coefficients
PgS= 0.444s

Hsq=L'u-

Glassificalion
AASHTO=

R.emarks

Pl= 3l

Peo=
H1g=vc-

4'-7-6(17)

JONES & DEMILLE
ENGINEERING INC.

Richfield. Utah

Client: Sufco mine

Project: Sufco mine

Plgiect No: 1008-167 Fisure

Checked By: Steve R GossardTested By:


